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Hands, but generally in a theoretical rather 'thah in à practical 
manner, ſos to appear Noniewirat imricate and öbfcure to ſuch as 
RRP yes not acquàinted with the principles of mathematics, 'or have W 
not applied themſelves — earneſt chereto. My delign therefore Is to treat of archi- = 
gardening, menſuri urätion and Land- ſurveyi 1555 in à method as eaſy and in- 
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_ requre; - 
 relligible » as It is new — * uſeful. I ſhall begin with the'fundiinentak-or. 
firſt principles of theſe ſeveral arts, and gradually conduct my reader from the eafter 
dare bf em dp te the hardeſt, t ing particblar cafe all along to let Him ſee tile utile 
as well as the tre thereof; the fruitful practice, and not dcr been r 
From a failare of atith6rs' in this point, I äpprehend it is that theſe arts are ab pre- 


ent much eſs cultivated" than chey merit, Nn author cangöt do kbem greater 


| — loyments 
of great {mportinee in hutdn lift, T cbtbince the world: of this trüth, as ir 18 


the deſign, en 'd be the higheſt Febmendation of tlie preſent” treatiſe. And 
this Ic lincerely f that 1 hate had a view thereto thro the execution of the 
whole deſign. I all not therefore eker at any recbmmndation of che afts them- 
ſelves, Which want no able hand to fer tfiem off With colours, and the Wintiing 


_vbſervations he will meet with in the Work, to determine of wm 88 ROT 1 
rs 2 mo equitable > and 

more Unexeeptionable procedufe than te Writs,” 35 the ufoal-gm 0 26 ede 
of the arts J treat of, in order" to recommend the Work. 0 "If the book cannot be 


ſupported by its own merit, I am ſure . wyrick upon its ſubjeck will but rendet 
it the mote ridicutous and contemy 


VVA 
rufal. I deſire only that” my reatler SLUT! hide 7 A mid pf red not to be 
ſtartled, or prejudiced aga 


k the author, by the HH erfalet of novelty backd with 
reaſon, tho it at firſt ſight ſhou'd ſeem to thwart ſome current and prevailing op. 


nions. ; "This were a temper that wou d for ever exclude the light, and Fn re- 


1 
* 


LN < 
Wes Lv) © I 


[ ? 4 
1 
OF 
3 
v4 
;3 
Fl 
. 
N 
i 
* 4 
8 
2 


— 
— 


— w- wenn; 
. 5 Nm 3.6 licks) * 2 


1 
4 . . 
% 
6 - 
% 
* * - 
5 © g 
, 3.4. 
I 2 
» # 
4Y a . o A 
” Y to , . 
- 0 8 hs 
5 * 7 
£ F 7 * 1 
i 


to have obſerved 


any further, demonſtrate the ſame particularly. . 
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main content with whatever doctrine happens to have its run. But we rof late have 


ſeen ſuch ſucceſsful inrodes made into opinions once thought juſt, that we cannot 


be too ſuſpicious of our entertaining-eſtabliſh'd errors for truth, and ſhutting our 

eyes againſt plain fact and obvious reaſon. Tis not that I pretend to a faculty 

beyond that of others in diſcovering the truth in the particulnr ſubjects I have here 

treated; but my 5 leading me to ſuch kind of ſtudies, T hope I may be allowed 
t 


alledge be true, (for which I always give my reaſons) the world will have the ad- 


vantage; but it it ſhall prove to be falſe, 1 ſhall willingly bear the blame: Only 


I make this requeſt, that I may be cenſured by the proper judges, and ſuch as have 
been converſant in the ſame kind of ſtudies with my felf; otherwiſe the world, I 
hope, will agree with me, that I am condemn'd unjuſtly, That the reader may form 


the better judgment of the performance, he may be pleaſed to take the following 


account thereof. 


Geometry being the baſis of archite&ure, gardening, menſuration and land-ſurvey- 
ing, (which are the ſubjects of this treatiſe); have in the firſt part, laid down all the 


moſt uſeful and neceſſary geometrical definitions, problems, theorems, and axioins, 
that are abſolutely neceſſary to be well underſtood by every one who deſires to be 


a complete artiſan, and thoſe in a moſt conciſe and familiar manner. The ſecond 
part contains the application of the firſt to practiſe in the geometrical conſtruction 


of all kind of ſcales for the delineating, and menſuration of all ſorts of plans and 
uprights, and of the Tuſcan, Dorick, lonick, Corinthian, Compoſite, French and 
Spaniſh Orders of architecture, with their derivation, proportion, &c. in general. 
And ſeeing that neither ancient or modern architects have yet agreed on the mea 


fures of the principal parts of entire columns: I ſhall. therefore; before I proceed 
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Ihe principal parts of entire columns are three, vis. The pedeſtal, the column, 
and the entablature; all Which are ſeverally divided into three other parts. As 


firſt, the pedeſtal by its baſe, die, and cornice; the column by its baſe, ſhaft and 


capital, and the entablature by its architrave. Freeze and corniſh, whoſe ſeveral 
heights and projectures are meaſured by modules 


and minutes. © Vide prob. the: oth 


(i..) Pedeſtals, (called by the ancients Szylobate) are of two kinds, viz. The one 


broken, and the other continued. Broken pedeſtals, are parts of à continued pe- 
deſtal, which project or break out, right under each column, as in the Theatre of 


Marcellus the arches of T itus, Septimius, and Conſtantine in the Coliſeum, and in 


the altars of the Pantheon. Continued pedeſtals are ſuch as range throughout, with- 
out projectures or breaks under each column, as in the Goldſmith's arch, the temple 
of Veſta at Tivoli, and that of Fortuna Virilis. ee ee eee Sf 


93 
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pedeſtals, but all different, whereby the young architect is at a loſs to know, a- 


« # 


mong the ſeveral, which is the beſt. 


Lab alladio makes the height of the Tuſcan pedeſtal three modules; the Doric four 
modules and five minutes; the Jonick five modules four minutes; the Corinthian five 


modules one minute, and the Compoſite fix modules ſeven minutes. 


Scammoz%i makes the height of the Tuſcan pedeſtal three modules twelve mi- 
nutes; the Dorick four modules eight minutes; the Jonick five modules; the Co- 
rinthian ſix modules eleven minutes, and the Compoſite fix modules two mi- 
nutes. * . To. 8 
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Vignola 


e common things, and to make my own uſe of them. If what 1 


Both ancient and modern architects have delivered rules for the heights of entire 
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pedeſtals. at the temple of Fortuna Virilis, is ſeven modules twelve minutes; thoſe 
of the theatre of Marcellus three modules eight minutes, and at the Coliſeum four 


modules twenty two minutes. E ED 


Ihe height of the Corinthian pedeſtals; at the altars of the Pantheon, are ſeven 
modules twenty eight minutes; the Coliſeum four modules two minutes, and the 
Compoſite pedeſtals of the Goldſmiths- arch, ſeven modules eight minutes. 2 


Now ſince tis abſolutely neceſſary, that theſe diverſities ſhould be reduced to a 


mean proportion, for a ſtandard meaſure, therefore 1 have done it, and is as fol- 
lowing, viz. Make the entire height of the Tuſcan pedeſtal equal to two diame- 
ters or modules. The Dorick to two modules twenty minutes; the Tonick to two 
modules forty minutes; the Corinthian to three modules, and the Compoſite to 
three modules twenty minutes, the progreſſion being of forty minutes. TIN 


NM. B. That a module is a length equal to the diameter of the baſe of the column, 
divided into ſixty | equal parts called minutes. G? „%%% Yigg - 5 i 


a 0 


The difference in the proportions of the parts of pedeftals, are as great as thoſe 


of their heights, and therefore I have alſo eſtabliſhed this one general proportion 


for the parts of all pedeſtals, viz. Divide the height of any pedeſtal (be it Tuſ- 
can, Dorick, Tonick, - Corinthian or Compoſite?) into one hundred and twenty 4 
parts, and of thoſe parts give to the ſocle twenty, to the mouldings of the baſe 
ten; to the die or trunk ſeventy five, and to the cornice fifteen. f 


— 


The proportions aſſigned for the projecture of the baſe and corniſh of pedeſtals, 


by both ancient and modern architects, are as various as their other parts, and 
therefore in this point alſo, I have reduced the diverſities to a mean proportion, 
that thereby a general rule may be obſerved throughout the five orders, viz. In 


any order, be it Tuſcan, Dorick, Tonick, Corinthian, or Compoſite, make the baſes 


of pedeſtals, (excluſive of their zocolo or plinth) with a projecture equal to their 
altitude, which being different in every order, will therefore cauſe the projecture 
of the baſe to be different in each order. In the projeQure of cornices of pedeſ- 
tals, made by either ancients or moderns, there is but little difference, for they 
_ uſually make their projecture equal to (or very little more, than) that of the baſe, 


of which the laſt is to be preferr'd; and therefore, for a ſtandard rule, I give the 


following proportions, for the projecture of both baſe and cornice, as follows, vis: 
To the Dorick pedeſtal, I give to the projecture of the baſe twelve minutes, and to 
the cornice fourteen. ' To the Jonick pedeſtal I give to the projecture of the baſe 
fourteen minutes, and to the cornice ſeventeen. To the Corinthian pedeſtal, I give 
to the projecture of the baſe fifteen minutes, and to the cornice nineteen. And 


laſtly, to the Compoſite pedeſtal, I give to the projecture of the baſe ſixteen mi- 


nutes, and to the cornice twenty two. 


Iſhall now mention another particular belonging to pedeſtals, as is common in 
all the orders, (and then proceed to the proportions belonging to columns) which is 


as follows : That the breadth of the dle of every pedeſtal be always equal to the 
projecure of the baſe of its column. 1 2 2 


— 


itt 


She 


The 


* — * * E 2 1 0 
— — — ——̃ͤ c 79-b ks" —— n 


% a — wit Xx 
— K 
RR 2 


— - — — 
— = 44 4's? 4, 1 — 
„ WY * * * * 
þ A 1 
* 


3 


2 

0 / » 4 
"Rn * . . 8 

n a 

. — 

4 * - 5 

: W 

* 


e 


The proje&ture. of the haſgs of Gelgmns, is Aſo an unſettlel part: of architetture. 
For to the Tuſcan baſe Falladio and Name allow each forty minutes, as al 


hath the Trajan's column, but Vignola allows forty one, and Se 
nutes. To the projecture of the Dorick baſe, 
Scammog gi forty tuo, 


ty minutes. 


forty one minutes; Vignola forty tw 
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Forty one, Serlio forty: four, and at the Colzſeum for- 
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Io the projecture of the Jonick baſe, Palladio, Scummoxgi, and Serlio allow 
0.3 the temple of Manly Fortune forty three 
and the Coliſeum forty minutes. To the projecture of the Corinthian baſe;'Scammos 
Si, Serlio, and the Coliſeum allow forty minutes; the portico of the Pantheon fort 
one; the three columns af, Campo aceino, the baths of Diveleſian, Palladio, 
rie allow each forty two, and the pilaſters of the portioo of the Pantheon for- 


. 


And laſtly, to the projefure of the Compoſite baſe, the temple of Bubchut, 
the arch of Septimius, Scammogæi, and Serlio, allow each forty one minutes, 


Palladio and Vignola forty two; | the: baths of Diocieſian forty three, and the 
arch of Titus forty four minutes. Hence it appears, that forty two miriutes is a 
mean proportion, between the extremes, and is what [ 

jecture of the baſes of columns in general. 
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The great diverſity of the lengths of columns of the ſame order aſſign d by ar- 


chitects, is a very 


To the length of the Dorick column, Vitruviur in temples, allowed ſeven dia- 


meters; but in Portico's of temples ſeven diameters and an half; at the Coliſeum they 


conſiſt of nine diameters and an half; and at the theatre of Marcellus ſeven modules 


only. 


Jo the length of the onick column, Vitrauuius, Palladio, 


py 
* 
* 


and Serlibo, give 


eight diameters forty minutes, as alſo is the Coliſeum, and theatre of Marcellus 


at Rome. 


To the length of the Corinthian column, Vitruvius gives nine diameters thirty 
minutes, and Serlio nine diameters only; at the porch of the Pantheon they are 


nine diameters thirty fix minutes, 


Ihe temple of Pantheon they are nine diameters, thirty ſix minutes. The 
temple of Veſta nine modules thirty nine minutes. The temple of the $364] eight 


modules fixteen minutes. The Coliſeum eight modules thirty ſeven minutes. 


The temple of Peace nine modules thirty two minutes : The arch of Conflan- 


tine eight modules thirty ſeven minutes: The three columns of the Campo FVac- 


cino, ten modules fix minutes; the porch of Septimius nine modules thirty eight 
minutes; the temple of Fauſtina nine modules thirty minutes, and the Baſilio of 
Antoninus ten modules exactly. THUS WF £ 5 3337 02 Bok” £5107: 


To the length. of the Compoſite columns, . Scammozs nine 7 
minutes, and the ſame is at the temple of Bacchus; the arch of Septimius nine 


modules thirty minutes, and the arch of Titus ten modules preciſely. 
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; gives nine modules forty 
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Now 
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and 


difficult point to account for: To the length of che Nſcun 
column Vitruvius Palladio, and Vignola, give ſeven diameters or modules. Sgammox- 
Si ſeven and an half, The Trajans column eight, and Serlio but fix diameters. 


and fifty minutes; Scammar zi gives eight and an half; and Vignola eight diameters 
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Now, becauſe *tis reaſonable, that a proportionable length ſhould be eſtabliſhed - 
for the length of columns in general, I have therefore reduced the extremes of 
their diverſities to a mean proportion as following, viz. Make the height of 
the Tuſcan column equal to ſeven diameters or modules, and twenty minutes; 
the Dorick to eight modules; the Jonick to eight modules forty minutes; the Co- 
 rinthian to nine modules twenty minutes, and the Compoſite equal to ten modules 
only. 80 will their progreſſion be proportionable, conliſting of forty minutes in 
each column. | . 


* 3 


The diminiſhing of columns being firſt aſſignd for that beautiful appearance, 
as flows therefrom, is made in three different manners. As firſt, to begin the 
diminution at the baſe of the column, and continue it to the capital. he ſe- 
cond is to make the column thicker towards the middle, than at its. baſe, dimi- 
niſhing of it towards the baſe and capital, which kind of diminution is called the 
ſwelling. The third and laſt way is according to the antique manner : Beginning 
the diminution at one third of the height above the baſe of the column, as is 
ſhewn in folio 63 hereof, and is the moſt beautiful kind of diminution” © _ 
The difference and quantity of diminution in each of the orders, is exhibited 
in ſet, 2. Part 2. hereof. 1 1 Eg ot! „ 


There being yet no certain determin d proportion for the height of the aſtra- 
gal and cincture, which terminate the ſhaft of a column. I therefore have alſo 
reduced thoſe members, to ſuch a proportion, as may be applied throughout the 

orders in general. As firſt to the cincture, I give three minutes, and to the aſtra- 

al three minutes and one third. In the Pantheon, the temples of Veſta and Man- 
5 Fortune, and arch of Titus, the cinctures are very near three minutes. And in 
the temple of Antoninus and Fauſtina ſomething more, as alſo the temple of 
Bacchus, the arch of Septimius, and in the bath of Diocleſian, from which I have 
extracted my mean proportions. lin 201 ee 


The received proportion for the height of the baſes of each order is, to make 
them x bor to the ſemidiameter of the column at its baſe, the Tuſcan excepted, 
in which the cincture is included, which in other orders is not. 


In the five orders of architecture, there are three different heights of Capitals. 
The Tuſcan and Dorick capitals are always equal to the height of their - baſe. 
The Jonich capital, from the top of the abacus to the point of interſection, where 
the cathetus and voluta interſe& each other, at the bottom of the volute ; to the 
ſemidiameter and an eighteenth part thereof. And laſtly, the Corinthian and Com- 
poſite Capitals to one module and ten minutes. | 5 8 


But, notwithſtanding that theſe meaſures are aſſigned for the height of capi- 
als, yet tis to be obſerved, that the ancients did not obſerve them ſtrictly. 

For the capital of Trajan's column (which is of the Tuſcan order) is leſs than 
the ſemidiameter of the column's baſe, by a full third; and in the Dorick capi. 
tal of the theatre of Marcellus, its height is almoſt thirty three minutes, and 
that of the Coliſeum near thirty eight minutes: Nay, in the Corinthian capital 
of Vitruvius (the father of architects) he makes its height but fifty minutes: 
And therefore I finding that its height was not ſufficient, have introduced a mo- 
dern capital in its ſtead. At the temple of the Siby] at Tivoli, the height of the 
Corinthian capitals are but for ty ſeven minutes. In the frontiſpiece of Nero ſixty 
ſix minutes, and in the temple of Veſta at Rome almoſt ſixty eight minutes. 
And laſtly, the height of the Compoſite capitals of the arches of Septimius and 
the Goldſmiths, are but fifty eight INS and an half, and the temple of 
5 | Bacchus 


MIU. 


Bacchus ſixty. fix. Hence appears the oppoſite diverſities, from which are eſta- 


* 


bliſt'd the mean proportions before delivered. ' | 


And altho' the proportions! of the aforeſaid: capitals. are very different from 
each other, yet there is a far greater difference in the height and projecture of 
entablatures, which they with their columns ſupport. #58 


To the height of the Tuſcan entablature, Vitruvius allows one hundred and five 
minutes, Palladio one hundred and four minutes, Scamozzi one hundred and 
twelve, Vignola one hundred and five, and Serlio ninety minutes. 


Io the height of the Dorick entablature, Yitruvius allows one hundred and twen- 
ty minutes ( equal to two modules) Palladio one hundred and thirteen minutes : 
Scamoꝝ zi one hundred and twenty ſeven minutes; F7gnolz one hundred and 
twenty ; Serlio one hundred and twelve; and the like of all other Maſters, as are 
ſet forth in the 19, 21, 22, 24, 25, 26, 27, 28, and 29th plates hereof, to which 


refer. © 


Now ſeeing that the beauty of an order doth conſiſt in a proportionable en- 
tablature ; therefore to prevent the deſtruction thereof, by having entablatures ei- 
ther of ſuch a ſize: that they ſeem utterly inſupportable, as thoſe of Campo Vac- 
cino, and the frontiſpiece of Nero, or on the contrary, too mean and pitiful as 
the entablatures of Bullant and Delorme; I adviſe that the height of all en- 
tablatures be always equal to two diameters, or one hundred and twenty mi- 
nutes, and their projecture of the cornice, equal to the height thereof in the 
Tuſcan, Tonick, Corinthian and Compoſite entablatures, and the Dorick entabla- 
ture alſo, when the cornice is made without mutules, (as in that famous ſtruc- 
ture the Coliſeum). But when the Dorick entablature hath mutules introduced, 
their length requires the entire cornice to have more projecture than height. 


Having thus demonſtrated the proportions of the principal parts of columns, 
I ſhall now proceed to the remaining part of my preface. 


The third ſection of part 2. contains many excellent architectonical axioms and | 
analogies, collected from moſt grand maſters. „ 


Ihe fourth ſection of part 2. contains the uſe of an inſpectional plain ſcale, 
which furniſhes the young ſtudent not only with all kind of ſcales, but readily 
divides the ſeveral parts of a building inſtantly, N 


The fifth ſection of part 2. contains trigonometrical definitions, with the con- 
ſtruction of chords, ſines, tangents, half tangents, ſecants and verſed ſines, ap- 
plied to practice in the ſolution of the twelve cafes of plain trigonometry, which 
is performed geometrically alſo, by the help of a plain ſcale and pair of com- 
paſſes, in a very conciſe and familiar manner. f . 


The fixth ſection of part 2. contains the geometrical conſtruction of draughts, 
plans, maps of gardens, farms, Gc. Wherein is ſhewn how to perform ſuch 
works, much more expeditious and exact than any author yet extant. 


The third part contains all the moſt uſeful geometrical axioms and analogies 
for the menſuration of any ſuperficial figure or ſolid body. 


The fourth ſection of part 3. contains the meaſures, and manner of taking the 
dimenſions of all kinds of work relating to building, as Carpenters, Glaziers, 


Toirets, Painters, Plaſterers, Maſons, Bricklayers, Paviors, &*c. 


The 
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The fourth part contains divers, inſpection tables of menſuration, whereby 
any dimenſion may inſtantly be caſt up, without the aſſiſtance of multiplication, 

or even ſuch capacities as are not maſters of 'crofs multiplication, are hereby 
enabled to meaſure any work with as great accuracy, as the beſt accomptant. 


The firſt, ſecond, third, fourth, fifth, ſixth, ſeventh, eighth, ninth, tenth, ele- 
venth, twelfth, fifteenth, ſixteenth and ſeventeenth plates, being thoſe which the 
ſeveral ſubje&s hereof have recourſe to, need not in this place fay any thing 


The thirteenth and fourteenth plates contain a new ſyſtem of gardening, 
wherein tis ſhewn what 155 improvements may be made, even mn, the 
ſmalleſt of gardens ; for by the method there, obſerved, a ſmall garden may be 
made to appear as a very large one; and ſuch as are very large, to become the 
moſt noble and delightful. | N 5 


And becauſe no gardener can well underſtand the true manner of laying out 
a garden, even in any manner as bears any proportion, without well underſtand- 
ing the elements of geometry; therefore for his ſake, in the firſt part hereof, 
I have laid down all as 1s neceſſary to be known in a moſt conciſe and eaſy 
manner, and applied to practice in the geometrical conſtruction of all kind of 
lines and figures, as are requiſite for his purpoſe in the practice of gardening. 
Perhaps that ſome may expect that I ſhould herein treat of the culture of 
lands, the management of fruit trees, Gc. which are parts as doth not re- 
late to the mathematical part of gardening, as in deſigning, drawing, laying out, 
ec. But if God permits, I ſhall ſpeedily communicate a treatiſe thereof, where- 


in I ſhall diſcover many curious experiments, as will prove both pleaſant and 
advantagious to all lovers of gardening. a | 


The eighteenth, nineteenth, twentieth, twenty firſt, twenty ſecond, twenty 
third, twenty fourth, twenty fifth, twenty ſixth, twenty ſeventh, twenty eighth 
and twenty ninth plates, contain the geometrical profiles and elevations of the 


five orders of architecture, as laid down by all the grand maſters, both ancient, 
antique, and modern. 135 


The thirty and thirty firſt plates are deſigns for the entrance into ſhady 
walks; the firſt into a right lined walk, and the other into a curved, or arti- 
natural walk, and thoſe are delineated according to the truth of perſpective. 


The thirty third plate contains two deſigns for the enterances into Grottes 
according to the grand manner. 5 8 


The thirty fourth plate contains divers capitals of the Corinthian .and Com- 
Paſite orders, taken from the works of Jitruvius, and Andrew Boſſe, with an 
elegant elevation of a noble ſtructure after Palladio. Co | 


: This thirty fifth, thirty ſixth, thirty ſeventh, and thirty eighth plates con- 
tain divers geometrical elevations of doors, neathes, Cc. of the Tuſcan, Do- 
rick, Ionic, Corinthian and Compoſite orders, adorned with His moſt Sacred 


Majeſty King GEORGE; their Royal Highneſles the Prince and Princeſs, 
whom God preſerve. $3 | 


The thirty ninth plate contains divers excellent deſigns for chimneyzpitces, 
collected from the beſt of maſters. 2 


And 
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And the fortieth plate, the geometrical elevation of the portico of St. Mary 
5 the Egyptian, with a Corinthian frontiſpiece from the Ancients, and the impoſts of 
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the Tuſcan, Dorick, Jonick, Corinthian and Compoſite orders. 


1 N 4 


Having thus, by way of preface, explain'd the. ſeveral parts of the work, I 
now recommend you to the practice, defiring that you wou'd read and examine 

it, without critical envy, free from pre- occupation that may obſcure your Judg- 
ment, and hinder your acknowledging the truth of what I have here preſented 
for your improvement. | e OR. 


Therefore be not adviſed by ſuch as condemn a conception when they under- 8 


ſtand it not; and believe it falſe becauſe tis new; neither imitate thoſe, who 
ſecking only to carp at words, negle& the ſenſe of the fubjet. 


B. Langley. 
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of G eometru 4 #:Defiitins 


he or any other has ſet forth. 
(2.) A line in the practice of Geometry, is 4 length, with 


ſuch a breadth, as is given thereunto by the point of the 


pen, pencil, Gr. as deſcribes the fame, which is quite con- 


trary to all other authors, who define a line to be a length 
without breadth or thickneſs, but without any fort. 8 * 
monſtration whatſoever to prove the ſame.” 


(3.) Of lines there be divers kinds, as right, cicau 4 
crit, parabolical, Hyperbolical, Sc. 


3 


way; therefore a right line is the neareſt diſtance contain d 


the points AB. 


at Cas on a center; then by moving it out of the poſition 


ACto CB, the point A will deſcribe or generate the arch, 


or circular line, A B; and if you move it forward to its for- 


mer poſitron A C, the point A will deſcribe | or generate 


the circumference of a circle. 


(7.). A. e lme is 3 by 4 parallel ſection 


18.) As points terminate Ines, 0 do lines Tuperficia 
figures. 


0 9.) A ſuperficial figure hath length and breadth only, 


and is contain d under one termination or many. So 
A is contain d under one line or termination, B under 


two, C under three, D under four, E under five, ec. 


(11.) Every circumference of a circle is deſcribed accord- 
ing to the th hereof, and the point on which the de- 
ſcribent reſts, is the center. So in Fig. III. the point C is 


the center thereof, Therefore, as the center of a circle is 


the exact audit of the lame, all right lines drawn from 
thence to the circumference, are 


as in Fig. VII. AB is equal to B C, and that to BD, c. 


equal one to the other, 


of OD The diameter of à circle is a right line drawn 


through the Ser, as: Ye at 2 70 = olrcuaRorences as 


the line A BC. 0 0 
"9. . 4 1 „„ 630 The 


be divided into parts: but how tis demonſtrated, neither : 


(4.) A right line is generated by the point of a pen, 
pencil, c. moving from one point to another, the neareſt 


between two points, as the diſtance between the points 
A, B. The end or limits of all right lines are * as 


= 8 line is generated by the motion of one 
end of a right line. Suppoſe A C to be a right line, fixd 


(6.) An elliptical line, or cllipfis, is gener ated by an ob- 
lique ſection of a cylinder. 


of a cone. As alſo a hyperbolical curve, 'the former to 
the fide, and the latter to the axis. 


(10.) A circle is a plain geometrical figure, contain d un- 
der one line, called the periferie or circumference. 


SIE 


F333 Mo LR 
(tz) The radius, or ſemidiameter of a circle, is half 
the diameter, 1 ap | 


ts | (12) A ſection, ſegment, portion, or part of a circle, 18 


* 2 7 


a figure contain d under one right line, and part of the Fig IX. 

circumference. So the right line A B divideth the circle 
into two unequal parts, and are the ſections, ſegments, 

235 ⁵ 

(.I.) A ſemicircle is one half of a whole circle, as the 
„ 

116.) A quadrant is one half of a ſemicircle, as the fi- 


Fig. X. 


ure B. „ : 1 
. (17. ) The radius of a quadrant, is either of the 15 
ſides, as n m, or mo, and the circular fide 2 9 is called 
the limb, which is always divided into degrees and min. 
as will hereafter be fully ſhewn in its proper place. 
(18.) An ellipſis is alſo a plain geometrical figure, con- 
tain d under one line, called the circumference, and is 
generated according to the 6th hereof ; and as the diame- 
ters of a circle are equal to each other, ſo likewiſe 
are the diameters of one elliphs to another, when both 
are of the ſame dimenſion, but at no other tune. There- 
fore in ellipfis's there is a great variety containd. _ 
 (19.) Every elliphs hath two diameters, the one longer 
than the other; the longeſt diameter is called the conju- is. XI. 
gate diameter, and the ſhorteſt the tranſverſe diameter; 
the point of interſe&ion of both diameters as A, is the 
cane a EEE Ce ot did. cf, 
(. 20.) A triangle is a geometrical figure contain d under 
three ſides, and is either right hned as the triangle A, or Fig. xit. 
circular a8 d 8 F 
( 21.) When a geometrical figure conſiſts of four ſides and 
angles, and all equal as the figure B, ſuch a figure is 
called a quadrat, or geometrical ſquare; but if of the 
four ſides, two be longer than the other, each to its cor 
_ reſpondent, and the angles equal as the figure C, tis called 
an oblong, long - ſquare, or parallelogram ; alſo when the 
5 ſides be all equal, and the angles unequal, as the figure D, Fig. xi. 
0 ſuch a figure is called a rhombus or diamond form; but if 
uch a figure ſhould have two ſides longer and two ſhorter, 
each to his oppoſite correſponding, as the figure E, tis called 
a rhomboyades; and when the ſides are all unequal, and 
the angles the ſame as the figure E, ſuch a figure is called 
a trapezium. „ ED 
( 22.) When any figure contains more than four unequal 
ſides, and angles, ſuch are in general called irregular fi- 


_ gures. | 
T7 (323.) When 


* — — 


f Ce wh 051 


_. 2.) When a .geomet! 
| == | Y and angles, 48 the fie 
1 Fig. XIV. pentagon; k and if fix as X f 
| 95 heptagon; cht a, D. at on, it. 1 
di X04 5 C | | i591: 14 13 
| Wi 25015 if ten as F, a det e | , 
= "(24.) The diagonal lines öf a ge : 
: right ig nes, drawn from e Ta 
| | Sy 2 5 The e ONE 61 a pedinetricat” {quate, are two _ * 
5 ES 9 ines drawn through the interſection of the | = 
Wn „ nals, parallel to the fides of 8 the 1 
| a | | L . ; 1 ſquare, e, is ap 
- -— -interſc@ion of the Uiagonals, 6r ainters, or 
i Fig. XV. being the f : fe” is the” oint I And | ** | 
. (aid of a geometrical are, "the Kane 18 to b eee 
| | A zblong, of parallelogram, rhombus, rhe des and 
3 ttapeziunm. . wa — 8 i 
ö () "As Hie termin Gal” 
8 perfici 141 fig ures, wth boi pol, 
Þ (28.) A ſolic th men 
: breadth, and (thickneſs or) pt, pr Moo iden 
== © Geometrical *. ſolid bodies, are the ſphere, 
hd ; ; „ tone, fruſt 1 fs Gn, © rlindet, Pyr ramis, fr Ul- 
1 un of a pyramis, th n. . ſtüm of a te⸗ 
1 kd cube, fullum = of a cub pipedon, 
= octaedron, dodecaed 88 eee 
= — 6 tion | "of. 4 ſemicircle, th s own diameter. S0 
x wr alſo a ſpheriod, by the re hae 1 "of a ſemi-ellipfis on its 5 
1 2 lon elt. diameter, as fights and BB. © 2 ; 
_ CES, cone, is generated' | 
* BE ES 80 ao 18 pl tylinder” DY 0 "a par: alle: 3 * 
n logram a bout one of its 1 Ars as 1 0 figure E. OSA” 
WT 432.) uſtum of à cone, is the rem mains of: a, 11155 ; 
OS. When a part thereof 1 18 ta en W 3 from the u aft 
„ away from HL leaves the Kult t 
«5 15 and what is here faid bf "the fruſtum of a cone, 
5 5 the fame is to be under ſtood in "the fruſtum of a py⸗ 
. (33. BY yramis, rament, | 1 4 folid, which | "th 
| MEER Aae polygon, &c. for its baſe, and hath as 
| many reclinin faces as are ſides contain d in the baſe, which 
| all terminate in à point like a cone, which point, or ter- 
"a mination, is called the vertex, or yertical- point of the 
ES > At 2 pPyrament 
5 1 : AY 1 ks 5 KY 4% 5 red FR 1 » % a nor S 


ag hate). 3 


pyrament or cone. See figure K, which is a pyrament, 
whole baſe is a geometrical ſquare. 2445 

(32.) A priſm is a ſolid body of five faces, three of 
which are parallelograms, and two equilateral tr langles, | 
as the figure M. 8 

(33. A tetraedron is a olid, containing four faces, 
each an equilateral triangle, and is one of thoſe five bo- 
dies, as are called, the regular, or Platonick bodies, as 
the figure N. 
(340 The fruſtum of a tetraedron is a tetraedron with 
the angles or vertexes cut off, or a ſmall tetraedron cut 
from every angle. This body thus cut, is compoſed of eight 
faces, viz. four hexagons, and four equilateral triangles, and 
is as agreeable a oy as any herein contained. See fi- 
gure O. 


(35.) A cube is a ſolid body containing fix faces, each 
a geometrical. ſquare, as figure P. : 8 
(36. ) The fruſtum of a cube, is a cube with the angles cut 
off, or tis a cube, that has had a pyramis cut from each an- 
le, this ſolid contains fourteen faces, of which fix are oc- 
tagons, and eight equilateral triangles, which being taken 

together is a very handſome body. See figure Q. There 

is alſo another body, as is not a great deal different from 

the preceding, which by workmen is called the canted 
cube, and is no other than the greateſt pyrament, as can 
be taken from each angle, (which in the former was 
not.) This body thus cut, contains the ſame number of 
faces as the preceding; but inſtead of having ſix octagons 
and eight ſmall triangles, it hath fix geometrical ſquares, + 


and eight very 1 equilateral triangles. See fi- Fig. XVI. 


gure U. 


9 parallepipedot i is a ſolid body, containing fix 
faces (as the cube) whereof but two are geometrical 
ſquares, and the other four, parallelograms ; but a paral- 
lepipedon may have all its faces parallelograms, when its 


ends are parallelograms, inſtead of geometrical ſquares. 
See the figures R and S. 


1 An octaedron is a ſolid body, containing eight 
faces, each an equilateral triangle. 


(3 9.) A dodecaedron is a folid body, containing g twelve 
faces, and each a pentagon. 


(40.0 An Icoſaedron is a ſolid body, containing 8 
ty faces, and each an equilateral triangle. 


(41.) The baſis of a iphere, or ſpheriod, is but a 
point. 


(42) The bai of a cylinder is a right line. 
C + (434 
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45} The baſis of a cone is a circle. 


14 


. —— 22. r 
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viz. One of twelve faces, and another of thirty, and every 


22K» 
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: Geometrical Problems. [RE 
'P RO B L E M 1. 


the perpendicular d d. 
Open your compaſſes to any Ailtente, that is more can 


the other deſeribe an arch as e e, then with the ſame 
opening on B, deſcribe the arch c e, which will interſect 
the firſt arch ee, in d d; drawa right line from 4 to d, the 
two interſections, and it ſhall divide the given line A B, 


- ; dicular thereunto. 
Fig. XVII. A perpendicular is a richs ling; eto ctedl upon a right 


line, making the 2 equal. on het e as E d, on 


either fide AB. . 


This problem is of great uſe in che ſetting out of build. 
ings and gardens, as well as in drawing or deſigning the 
ſame on paper. In the practice of which, a ten foot rod, 


or a garden line, ſupplies the place of compalſes, for to 


| deſcribe the arches of inter ſeckion. 


PROBLEM U. 


- of Por any point as E, given in the ar line A B, 70 e. 
rect the perpendicular I E. 
I. Open your compaſſes to any ſmall diſtance, 3nd 


foot interſe& the given line on each fide, as at c and d. 
2. Open your compaſſes to any greater diſtance, and 


2 „ 


0 Beſides the preceeding ſolids thre: bs two beben, 


one a'thombus or diamond form. And as theſe definitions 
are full ſufficient for N WITS, I ſhall now - proceed to. : 


TO « Mate the 1 ane A B, into ue venue parts, 5 10 


half the line AB. Place one foot or point in A, and with 


into two equal parts, irt the . Ey and ſhall DY perpen” | 


placing one foot in the given point E, with the other 


placing one point in d, with the other deſcribe the arch 


* . 
5 —— 


1 


5 
MT bw” k 


MI 
* #5 


bb; 
the arch 4 a, interſecting the firſt arch & b, in the Fig XVII: 


| point * 
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* F # 4 
LF "=. 


of. Gaerne Raik 


alſo with the ſame opening on the point e, deſcribe 


3. DU TRE + line 1 . and it ſhall be che perpondicw- 
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This is alſþ a very ETD croblea, 48 WY Aub all che 


enſuing, both in building and gardening, in dividing of 
the parts thereof, which are too numerous to be inſert- 
ed here, and therefore are omitted till a more conve- 
nient time, when I ſhall preſent the world with a parti- 


cular diſcourſe 


ſuch youth, whole gel LONG: Aae in arch 


Fee or © cri bay gn 5 31007. $94Q: Af 
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From the end f the right he AC, at C1 + erect the 
Ul ns CD. 
. 5 . compaſſes to 7 diſtance, and et. one 


A a 
4 1 ＋ 4 Ss % 


7 the ſame « opening from B to 15 124 whe # to n. 


With the ſame diſtance, or opening of your compaſ- 
es, deſcribe the arch » , on the point n, and alſo the 


arch e n, on the point LY e the arch 7 15 5 5 


eee 


5 perpendicular required. 


point D. 


3. Draw the right line C D, and it ſhall be the) perpen- 
dicular required. This problem may be perſormed many 


other ways; but none better or eaſier than _ 2 8 


P ROBLEM . 
1 to eroct a 1 upon the that of 4 hue, a Jo 


ter another manner. 
1. With any opening of the cotiipaſits, deſcribe the 


arch Bg, on the Pount C, and ſet that opening from 


B to g 


| bo 
1 Beſcribe the arch B D E E, on the point g, with the 
ſame opening as before; and upon this arch ſet up the 


lame opening three times, vi. from B to D, from D to E, rig. xx 


and from E to F. | 
3. Draw a right line from F to C, 


on that ſubject for the infrifOer of 


and it ſhall be the 


PROBLEM 


1 


Fig. XIX. 
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Fig. XXI. 


| Fig. XXII. 
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75 tet fall a perpendicular une, 5 from a Point to a arighe 


S ne given. 

ln the performance of this problem, — is two 
caſes. The firſt, is when the given point is over or near 
the middle of the line. And the ond, hen near or 


1 * "Ol e end . tr We line. 
2 jy” 4 Py 3 a wi 4 1 
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„ tu N O, hs he civke line Liv; and from the point 


7 to let fall the perpendicular PO. 

1. Open your compaſſes to any Mittal greater than 
P Q, and on the point P deſcribe the arch RS, interſect. 
ing the given line in the points R and 8. 

2. With any opening on the point R deſcribe the arch 
vv, and with the ſame opening on the point S deſcribe the 
arch mm, interſecting the firſt arch, in the point I. 

3. Lay a ruler from I to P, and draw the * line 
* Q and it n be 1 1 endicular required. 


L * 


; 


X 
| 1 
4 #4 


5 T, ©, hs hs 1050 line given, and from the point 
V to let fall the perpendicular V M. 

1. From the given point V, to any part of the given 
FS. T O, draw a right line as 'V N, and by the firſt here- 
of divide it into two equal parts in the point X. 


2. On the point X with the diſtance VX or X N, de- 


ſcribe the arch or ſemicircle VM N, interſecting the Si- 
ven line in the point M. 


From the point given, to M the interſected point, 


draw the right line V M, and it ſhall be the perpendicu- 4 


lar required. 
PROBLEM. VI. 


"To de ſeribe a right line, parallel to a right line af any 
di france. a wned., © 
Definition. 


Parallel right lines are ſuch, that being infinitely e con- 
tinued would never meet. 


Ot 


f Of Geometrien Priblam «| 9 
0 bath lines there be principally two kinds, bz. 
| right lined rallels and circular parallels, as in the fol- 

4 We problems. 

3 1. deſcribing of right lmed paraltels, there are two cafes; 

b e firſt, to draw a right line parallel to a right line at 

9 any diſtance given; the other, thro' a point afſign'd, which 

I point a Dt Peer W or ela to the | en 


11 EF * a right line given, 10 let it t be required 

to draw another right line W thereunto, at the diſ- Fig XXII 

tance of G H. | 
I. Take in your n the given line GH, aol on 

any part of the given line E F, as gh E, deſcribe the arch 

z K, as alſo towards the other end, as at F, with the 

ſame diſtance, deſcribe the arch c n. 

. A line drawn by the convexity. of thoſe two arches, 

ſhall be the parallel 22 aac at | the e diſtance 

ne 09 7751 « 40 13 


Let AB be a right line given, and let it bs. re ng to : > 
draw another right line parallel thereunto; that {hall pals LF II get 

thro the point E. 

I. Take with your compaſſes the neareſt diſtance from 
the given point E, to the given line A B, and with that rig. XXIV. 
. diſtance, at the end: A, deſcribe; the arch u u. 

2. A right line drawn through the given point E, by the 
convexity ; of the arch n u, mall be tlie parallel e. at 

e 1 pon Sies of the given point E. 8 
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To wake he angle M C * 4 RY to the wen angle 
K A . 7 8 8 
W 1 


IK Upon the angular point A, RIES any opening of the 


8 


IT „Tale the dittange 0.0, 1 ſt it LT 1 ;to —— 
© A line being drawn from C to 2, ſhall make the 
angle MCB, equal to the angle E. A N, as required. 


This problem is of great uſe 1 in 2 the ah of build- 
. gardens, &c. 
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Of Geo metricul 
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| : | 9 © vide 8 an angle, as A B , J mto. r ' equal 
ji - part Ry Ann 8 OF ignis CCC. 9 
lt | | fad Db nyt ·?;; s euls. 1930 a3; VIZ 99it531b vs 
44/18 #3 

[0 N > Upon the - angular point B. with any doe de- 
. . e the arch rr, „ the ſides of the angle 1 in 


22 


— 


the points rr. > + DIS 

Fig XXVI. 2. With any opening, on the points *7 deſcribe the 
arches mn mn and 5 4; -Intarſet ig each other | in the 
e FR as Oi fl Jonge vol nin Hong wah of 
To right line drawn from L to B, ſhall divide the an- 
1 gle A B C, into two equal parts as required. AI. I 


— —ũ—— woo 
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Let it be arte) to divide M N into ſix 54's parts. ö 

1. From the end Mor N, draw a right line at pleaſure, 
as AM. 

2 2. Make the an INA, by Prob. VII. 

e orb the cond Cass Cf Prob., q VI. | mins M E parallel 

t AN. 75 „digg din 0101 
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8 


£ 


um 


4 . Opt Ai er ebnegiels to any ſmall diftance at .plea- 
VER uit and ſet off that diſtance five times from N towards 


A, and from M towards E 2b as\ atithei.: points , IT 


* — 

; 1717555 T1. ee e ee 
WE] y 9% og 9 {2 9113 ESD 1115 AI it s A . 
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right lines from 1 to 1, from 4 e from 


— 


fe E Drawgdi 

15 , from to 4 and from 1 to 51; anditheir interſecti- 
ons will divide the nul 0 M N, into ſix equal parts, 
as required. 4104 
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nd a mean proportion between 1wo right lines gi- 


ven. | Let it e rent to fi # mean proportion; be- 
1 tuen the gi wh EN 
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en lines N ant 0. 92 of . 94115 
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1. Make A D, equal in W to both the lines O ai 


E Problem I. divider" into o two 7 parts, in 
ion CEVIS LA - 


the point 7 (bs; % 07 4 29d IH 


* * 
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12400 the: ie C. deſcribe the ſemicircle⸗ making che 


= . 


8 XXVIL diameter equal'to A D. ft] oro 18918 34) cl 111910 10 al ertt 7” 
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4 Make A 3 and A P. eq equal t t. E 


Of Ada" Problems: 


ahi At E, (the joining of both lines) exec the perpen⸗ 
dicular E I, and continue it till it meet the curde in the 


Faint Lin ibs Ji 6 ei DRL zun 210 it eit 
. The line E. 1 is. che mean proportion required.” one. 
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PROBLEM XI. Alle 


7 1 „ N \ ; 
e NN OA _ \\ 4, | 


Wa) fond b center of a cre e As 2 05 through any 
three hs A Mea as are not n 4 right e 


119 203 »dinteb 7 19719 I's n IXXI 
Let the three given Points, be DB A. ib fi Ian 


I. Draw ga right line from any one of this points,; as 
Po: to either of the other Points: ce to B, and alſo . 
another right line from B to Def , neg. 
20 By problem L divide thoſe two equal parts by two per. Fig. XXIx 
pendiculars, as the perpendicular Ines f FH CHF! 


N perpendicular lines do always interſect each other; 
and the point of interſection is the center of a'tircle as 
will, 127 * t 


— 1s ; FD + 17 [> „ # 
ne / points aſſigned. DIO ABIOfFL n T3071 5 
4530 II 10 500 1b. 1 bt. 20 03 C3 143 k tk 2114 STORE 
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To in uſer 50 a trigngle emma eee pentagon, f 
Wen heptagon, Ol agon, nonagon, or decagon, within a 
Nec | 2 Aa ＋ . NM * Win n odd 0 \ 5 
. N wh SA BITTY OL GVA pL ande I WS. WW 
3 Deribe the circle A F C G, and draw the diameter 
AC and F G, interſecting each other at right angles, in 
the center E. 97 28011 119 v18 9115 OJ BI 92 N 4 INDO Li 


al draw -the'rigt wt Line 5 D: RICH 8 © Wide of an equi- 
lateral OE, as = pe inſbribed eee 
3. Draw the riglit . A E, andlitf org the) fitke of a XX? 
gemnetrical altes off3 9391qino2 Hy : — 
e Upon H, with che! dilkante H F. deſcri ie ine arch 
FP I, and draw the right line F I, which is the ſide bf a 
pentagon as may be inſcribed therein. The diameter 
A C, or FG, is the ſide of a hexagon, and half BD; as pig. xxx 
H B, or HD, is the fide of a heptagon ox ſeptagon. 
IE From E. the center through M, drawethie right line 
EM K, ſhall the diſtance, or r nig nne N K, be the 
fide of an octagon. — 
6. Divide the arch B A D, into three equal parts, each 
of which is the ſide of a nonägon, a8 2 \ e .1 


J. The diſtance El Tis the ſide of 4 deragon: a very 


fide | in the figure 18 me with its proper” nuf ber, 


—_— 
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* 
" 
4 
1. 

1 


as: the fide of a pentagon with number 5, 4 Wr with 
the number Sone i 1 3 ut big of 611790, 

This figure, thus made, is a very uſeful infirm to 
inſcribe any Poligon in a circle, When required; as. for 
example 


8 rs it be eas to inſcribe a nonagon in the circle 


Fig, XXX. I. On the center E, deſcribe the circle F, G, H, L, e- 
qual in diameter to the circle A F C G, fig. 8 25.0 
2. From thence take the diſtance 8 D, and {ct that diſ- 
tance from F to V, from V to { from 
the point F, where you bega. * 

3. Lay 4 Tuler from the center E. to the bene 
F. V. QF, &c. and twill cut the outer circle in 
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4. Draw lines from & to &, thoſe lines ſhall 
ſorm the nonagon required. is here {aid of a 
nonagon, the ſame rule is to be underſtood” of any other 
figure, as before deſcribed. . /. , 
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To make an equilateral triangle, as A, B, O, w 2 
1 Ades ſball be equal 10 any given line, as the right line 


— be bY 
* * * F L * 5 7 * FAY E i 0 : * Ky Ee 
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1. Make 'B : to the 78 5 N M. and With 


the diſtance; A. B, on the point A, deſeribe the arch v v, 
and with the fame diſtance on abe. Point B, deſcribe the 


terſecting the arch v v, in the point Oo. 
the interſection 1 right lines A O, 


arch à a, inter 

© xxx0, 2. Draw from the ur q 
en and BO, and they will complete the equilateral triangle 
ä fides are each equal to the given line N M. as re- 
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ired. 
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Three. uneq pl 957 5 45 
make. 4 right. 1 triangle, whaſe. fides.. 2 
rhereunio. ES — IDF 
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1. Make A! ung 40 f. 8 40 obil offs ei foil 
2. Take the fle, and on de- 
ſcribe. the arch. a a. 8 7 . ee Tr Dinant 913 t 9bit 
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Of Geometricul Problems. „„ 


3. Take the line T in your compaſies, and on B de- 
ſeribe the arch n m, interſecting the firſt arch in the! 
int 6. | DO THEO) 2% 

7 Draw from the interſection C, the right lines C A 
and C B, and they will complete the triangle, whole fides - 
are reſpectively equal to the given lines: RS T, as re- 


quired. 


— * . P 
| : \ * 1 "= = . 11 5 . 
1 . # : 1 5 | 
Wa ; 
equal to the given line 8 
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T deſcribe a ie y 0 who ſe f des | ba, 
equal lo a right line V 
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Let it be required to make the geometrical ſquare 
M NO P, whoſe ſides all Ai e n to ches : 
gg line Am. 3609 l on. N nid | Sf 011 2 

I. Make OP. equall to . ar ent bn MA Soil pj. 

2. On the point P erect the perpendicular P N, (by XXXIV. 


6 ILL or IV, hereof) | and make it equal 1 in length 


to the given line ABI nin of 05 Ip 

3. With the diſtance 4 B, on the point N, deſcribe the 
arch ꝝ u, and with the fame. diftance,'on the point O, de- 
Icribe the arch 4 * e the former in the 
1 e M-the Point of etc, draw the right 
2 M N and MO O. * they will complete the geome- 
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To make au oblong; 3 or Jong [quare, 'as 
AB CD, whoſe length and breadth 1 ibe equal 4 t0 tauo 
xg limes; as N Oyig 1580 53% g 
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h , 71 $43 | nn ene 13 El is. 


1. Make the line C D, equal to the given line O, and XXXV. 


on D, (by the IIId problem hereof) erect the perpendicular 


B D; and make it equal to the given line . 
2. On B, with the diſtance C D, deſcribe the arch o 0, 

and on the point C, with the! diſtance: B D, i Gb the 

arch v intorſeRting the former in the point eie 


1 
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as required 


The lde A Band CD): 
The fide A C and'B D 
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ProBLEM XVII. 
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is ; qual to the right a 


point of interſection, draw the right 
ines A B and A C, and . * complete the ne J 


I 1 


3 p A 3. , 


To make a ahhh, or diamond form, 0 whoſe / des 


Hall be + ei to a right line given. 


Let it be re quired - to deſcribe the . A, M, 


N, O, whole fides ſhall be each equal to the siven 


line V. KR. 


pig. I. Mite A 0 equal to v R. * on the point 0. with 


N the diſtance OA, deſcribe the arch A MN. 


2. With the ſame diſtance: ſet up the opening of the 


compaſſes from A to M, and from M to N. 


From the point A to the point M, draw the right 


tins AM, and from the point M, draw the right line 


MN to the point N; and laſtly,” draw the line N O, and 
you will complete the rhombus as required, with its re- 


ſpective Tos o_ to the 8 line V R. 
PI OBLEM XVII. 


To © a debe pra ſe f 7 * 2 5 equal 


1% given right lines, as L and Q; and the 
: "__ at M and O, equal 10 the given _ Z. 


1. Make PM equal to the given line L, and by. x 


an 40 
ute 


pro- 


blem VII, make the angle E MP, equal to the 458 Z, 


pie. and make ME equal to the given line Q. 


XXXVII, 2. Take in your compaſſes the Ben line L, and on E, 


deſcribe the arch 21 7. 


. Take the length of the other given line Q, and on 


the point P, deſcribe the arch 4 4, interſecting the for- 


mer in the point O. 


From O the point c of interſection, draw the lines 


OE and O P, and they will conſtitute the rhomboyades 


as required, whoſe ſides OE and P M, ſhall be equal to 


the given line L, and the ſides OP and E M, equal to 
the given line Q, as alfa the Os. at O and M, equal 


to the given angle Z. 


—— 
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Prab rate XIX. 
To make a trapezium (as the ure RN 0 M) ho /e 


des ſpall be equal to four right lines given, as the lines 
fi WY, T, and one angle, as as the angle N, 4% fo an 


angle given, as the angle ; 


1. Make N M equal to pv tag line D, and by pro- 
blem VII. make the angle at N, equal to the given 3 


Z, and make N, R, equal to the given line E. 
2. Take the given line V in your compaſles, and on M 


R deſcribe the 155 a 4, interſecting the former arch in 
the Point O. 

From the point of interſection O, draw the right 
lines OM and OP, and they ſhall complete the trapezi- 


um, as required, with its reſpectiye hides equal to the 
lines given. | 


Proven - 4 


l to 4. an ep is to any length and breadth g. 
ven, as the figure AB G M, whoſe longeſt diameter is e- 


qual 41 the g7ven line D V, and. the gere Zo, the line E. P. 
1. Make the right line A C equal to the giyen MAR D V, 


and (by problem J.) divide it into two equal parts, by 


the perpendicular B M, which make &q al to the given 
line E P. 5 


2. Take half the longeſt diameter, as A F or C F, and on 
B deſcribe the arches 2 a; and a a, interſecting the longeſt 


diameter in the points O and N, which are the two cen- 
ters by which the ellipſis may be deſcribed. 


. Faſten two pins, or tacks, (if on the ground, as in a 


garden, two ſtakes) at O and N, and putting a line about 
them, faſten the ends together, at the length of the line 
OC, or N A, fa that the ſtring may move about both the 


pins, tacks, Oe. at pleaſure. 
4. Take a black- lead pencil, tracer, Ge. Tg extending 


OLDS Og PROBLEM 


deſcribe the arch n u, then take the given line T, and on In, 


Fig. 


the Une pet 3 Fa 1 its Reg. about thai 


Fig, XLI. 


ent 


How to ae cribe an ellipfis. to any length and.breadth, 
25 the figure A B CD, «whoſe longeſi diameter is equal 
70 the given line M, and the f 20 the line N, by tbe 


help 9 [iftance of a 


a pair of compaſſes, wit hout. the Ali 6 
line and tracer, as in the preceding problem. 


| * 8 * 2 \ 1 * : 
4-4 „ * 


7. Peſc ribe; the longeſt and ſhorteſt diameters, equal to 
te given lines, interſecting each other, at right angles 
in the point E (as in the preceding). n 5113 s 

2. Take half the ſhorteſt diameter, as B E, and place 
that diſtance from A to F on the longeſt diameter. 
3. Divide the ſpace between F and E the center; into 


three equal parts, and place one of thoſe parts backward 
from E to I. + 3 5 S 


*% #.% 
+ Ea x f . 
* Fed - 8 , 


Make E K equal to E I, and c on K, with the diſtance 
K 1. deſcribe the arches 2 on the one fide, and un on 
the other. 


5. With the ſame diſtance, on the point I, deſcribe the 


arches % , and o, o, interſecting the other two in * 
points „ AK 03.6 i RE 


* 4 2 I 
\ : 8 % 
% \ <3 


6. Lay a ruler from L. to 1, and draw the line 1 V; allo 
from L to K, and draw the K P; alſo from M to R and 


draw the line K Q; and alſo from Mt to 0 I, and draw the 
ln: T5 | 


7. On I, with the diftance, IA deſcribe the arch 2 Az, 

and on K, with the fame opening, deſcribe; the arch x C 175 
8. On M, with the diſtance MZ, deſcribe the arch 

2B; and on L, with the fame, opening, deſeribe the 


q . 
„ F , . 


1 0 45 „ : 
arch * D 25 and thus is a . Ig 5... completed, as 
required. Fee Py OR Ed 
4 Z of of KT nd an: ws a £2 0 6 : ms 
7 411 e 185 "I 'KOBLEM 3 OTERFY 8 
4 13 . 5 : 5 7 es 7 8 * „ > 1 * ; 
* 2 1 | n $ 
'd {T5 211 
To in, cribe a ; circle within e e e 
r 1 1 i J. FR We 1 PR. — 23 „ SO 
Ac LED. < SES oth a 3 : | | 7 | 
— FT : 1 1 F. ny x a 8 
I Draw the diagonals N 8 and V M, e d each 
other in the point O. F „T 
f N Ein,, e 4.49.4; 260 
2. From the Point O, let h rpendicular; O. 0, 
and 3 8 opening 0 Con. O, deſcribe the circle as 
V 61 1 75 r 12718 2114 01 {13 1.3 JD Y | , TY 
| 1 
| & 
1 f T1 


0 ber dra, a 17 


| 4 
Ar 4 4 11 6p fs N 310 0 EB * ene NT wy 40 o Fu il 1 

114 3 þ * a K p 1 1 A 
C1 1 POT. Y 193161 If $1 Atti! B19 17 | 0 134899 9115 fan 11 
4 TS | FD A no 

* 2 K 75 wk > . i he T 4 = 
+e[09DAS9d190 3 a % + 3s th 0 1930199 0 I 0010 L 2111: 2 
F (r — 4 * 0 7 | — 
e, e eee HDL: , l bug, , O r 


Fx Cy 2 2113. Y 12 W WII 1101 11 1 | 
5 7b. in WEIS a 71 quare "Within a n and to wel i OO. 


4 circle about a Auarg. . Monit actgin oN NI 


** 


By the third of rabid xt. inſcribe” the i uare > 
A 5 10, and draw he diagonals AO and EL, inter- Fig. XLII. 
ſetting each other in the point L. 
2. On N, with the diſtance NA, NE, Ni, ON 0, 
(chey being all equal to each other, by definition x1, fig. 
3 deſcribe the b circle, as required. 


4 177 | | 
| Propan XXIV. S 0 
17 Ede a bircle within a triang . as ; the circle . . 


M. 1 Wik the equilateral Ms. AE N. 


I. Divide any two of the angles of the given, le, 

as the angle N and A; into two equal parts, by the lines XL. 
No and Ae, interſecting each other in the Point M, (as we 

by problem VIII. hereof), 92 . 

2. From M let fall the perpendicular MP; and on M. 


with the diſtance M F, deſcribe the inſcribed Os as | 
required. = 1 „5 . 


Xs; PROBLIM XXV. 8 3 
To circum ſcribe a circle about a triangle. 


The ſolution of this l 18 exactly the ſame as 
problem XI. For if you ſuppoſe the three angular points | 
BCA, to be three given points, ec. as in that problem, 


the operation hereof is exactly the ſame, and therefore 
needs no further demonſtration. 


Fig , XLIV. 


8 XXVI. 


To fad the center of a circle, that 2 paſs throng 
any iwo given points within a circle, and divide he cir- 


N Ore into io equal parts. 1 11 
J IBI 


Let M N be the given points. 2 
WM | I. From 


\ 
* ; 


Pig. XLV. 


1. From any one of the points as M, draw a right line 
through the center O, extending it infinitely to A. Up- 
on this line, at the center O, erect the perpendicular 
O W, and from W through M. draw the line WR; and 
from R. . through on the e draw the diameter 
R, O, OW L ID ALIAS ? 

8 Draw the right lins W a, and tend it till it inter- 
{ the line M O E, in the point V; thraugh which, 


and the given points M and N, vou may deſcribe the 
aarch of a circle (by problem . as will divide the cir- 


* 


3 


Fig. XLVI. 


cumference given into two equal parts, and yy through 
Tf two HY Wines as required 


„ e XXVII. 


T'o make a geometrical ſquare, a AE M N, equal 


in ares Zo any Tie lined tr "zangle, as the T1088 le 1 O M, 
siven. 


1. Let + fall the Spins RY 0 R, and make M 8 e- 
qual to half the perpendicular O R. 

2. Divide I S into two equal parts at R, and on. R, 
with the diftance I R, or R 8, deſeribe the ſemicircle 
'I A 8. 


At M ere& the perpendicular M A, and extend it 
tilt W interſe& the ſemicircle 1 in A. 


4. The line A M is the fide of a geometrical ſquare, 
width area is equal to the area of the triangle siven, as 


required 


Fig. XLVIL 


E ProE. iI... 


To make a geometric 2 quare, equal to a para Ile 7 EIT 


pi it be 3 to make a 3 ſquare equal 
in area to the oblong, or parallelogram, A BC PD. 

I. Continue the fide C D to F, making D F equal to 
BD, and divide C F into two equal parts at G, and there- 
on, with the diſtance G C, or G F, deſeribe the arch 
CE F. — 

2. Continue DB to E, and then will D E be a a mean pro- 
portional, and the ſide of a geometrical ſquare, whoſe 


area is equal to the oblong, or 5 A B 0 D 
Siven, as required. 


ProBLEM 
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Pro BLEM Þ =. Win 


"Ty Ride a line given, in A Proportion as another | 
75 before divided 


Let it be ried to Aide the right line M, in ſuch 
proportion as the line AE. 
1. By problem XIII. hereof, make the We tri- 
angle G H I, with its fides equal to the line AE, and di- 
vide any one fide thereof, as H I, in the ſame proportion, ä 
as A E (the length being equ ual). 8 | 
2. Take the length of the line M, and et it from G (the Fig. 
angle oppoſite to the fide divided) to V, on one fide, and XVIII. 
to O, on the other ſide, and draw the right line VO. 5 
3. Lines being drawn from G, thro' the points 1, 2, 3, 
45 +: and 6, ſhall interſe& the line V O, in the points 
o o o, &c. and divide that line in the very ſame x pro- | 
portion as the given line H I, as was required. = 


= | 


PROBLEM XXX. 


To divide the circum ference of any circle into 360 equal 
Parts, as the circle AB CP, . XIIX. 


1. Draw the diameter A C, and by problem I. divide 

it into two equal parts by the perpendicular B D, then 

will the circle be divided into four equal parts, and conſe: 

quently the circumference alſo. 

2. Open your compaſſes to half the diameter, as P A, 

&c. and ſet that diſtance, , from A to e, and from e 
A to /; ſecondly, from B to mn, and from B to /; 7hird- | 
9, from C to &, and from Cto z; laſtly, from D to h, 
and from D to g; and thus you have divided the circum- 
ference into 12 equal parts, e each repreſenting 30 de- 
grees. 
3. Divide each of thoſe diviſions into three equal parts, 
and each of thoſe parts into ten, and then will the circle 
be divided into 360 equal parts, which are called de- 
grees. It is to be obſerved herein, that the ſemi-diame- 
ter, which is generally called the radius, is always equal 
in length to 60 degrees, or equal parts of the circumfe- 
rence. Every equal part (or degree) of the circumfe- Fig. XIIX. 
"rence, is always ſuppoſed to be divided into 60 leſſer 5 

1 > qua 


<8 


20 


Of Gerettet lei 


qual parts, and thoſe are term'd or called unten There. 


fore when we mention two degrees and a half, we ſay two 
degrees 30 minutes; or one deg. and 7, we ſay one degree 


and 20 min. and when. we write down any number of de- 
grees and min. as thirty degrees fifty ſeven minutes, we 

write them thus 20* : 57, &. And what is here ſaid 
in the diviſion of the circumference | of this circle, the 
ſame is to be underſtood in the diviſion. of the circumfe- 


rence, of every circle, for in the circumference of every 


circle, there is always, the ſame number of degrees there- 


in, although ſome Circles may be ſinaller, and others lar- 


* * 1 
8 " hes C3 > 


ger than the n circle A B C D., Sane »a4) 1] 


; 4 * 5 5 
* * * — a =, 4 4 x 


ro \ Demonſtration. : 


1. Draw 5 85 L208 from the center p,. through e every 
tenth degree of the circumference, and extend them in- 
finitely... : 

2. On P the center, en the SOME IM oa ans the 
lines before drawn through every tenth degree, will inter- 


| ſee that circle in the points 2 x u, &c. and will divide 


Fig. XLIX. 


that circumference into thirty fix equal parts, each repre- 
ſenting To degrees. Alſo on P deſcribe the outward 


circle 0090, &. wherein you may obſerve the aforeſaid 
lines of every tenth degree, to divide that circumference . 


in the very ſame proportion, as the inward circle 7 1 u u, 
&c. and the given circle A BCD. Therefore let any 
circle be as ſmall as may be conceived, or as large as the 
greateſt circle as can be ſuppoſed . to. bound the univerſe, 
the number of degrees in each are both equal, and con- 


ſequently the minutes the ſame, though greater or leſſer 
each, in ſuch proportion as the circumference of one eir- 


cle hath to another, which 18 what was to be demon- 
ſtrated. | 
N. B. Before the young mucke 3 any "AJ 
ther, let him well underſtand this problem, for 
hereon the whole body of mathematicks depends, 
as alſo the ſeveral operations following ; but if 
he finds any difficulty upon the firſt or ſecond 
reading, either of this or any other problem, let 
him not be diſcouraged, twill by often contempla- 
ting be made eaſy; for mathematicks, is not to be 
underſtood at once reading art, le Plays, hiſto- 
ry, or romances. 
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7 in aſcribe an ellipſe, within « an . or parallel. 
gram, as ABCD. 2 = 
„ As 


I. Draw the Ped 1 neters 0 wh che mace Henker 
E G and F H, Which ſuppoſe o de lengt breadth 
of an ellipſis given, to Jeferibe the Ae as if they had Fig. I, 
not been the diameters'/of : the. oblong. 

2. By problem XX, or XXI, deſcribe the ellipſis 


E F G H, and it will be- the elliphi inſcribed, as re- 
Wunde 


- A tag kb Fi nens N FIT NJ UII IJ aa 
. "Oy *% * \ IK, % \ * 8 83 14 ; ? * 1 — 245 * . * + \ *% 3 5 1 ; 
Rs * \ N 
% 3 NS = N ** LJ at. 
e Prone NIL. a 
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To ereft a perpendienlar 2 by be help of a ten foot 
rod (or other meaſure equally divided) on the ground, 5 
the ert out B+ I 4 , garden, Ce, bi e af ere 


DNS ft 191130” 385 


The proport ional numbers contünen in a ſquate;/o of: 
e is 3, 4 and 5; or 6, 8, and 10; there- 
fore if you would raiſe the perpendicular DF, from the 
point D, on the line HD; ſet off fix foot from DD to E, 

and with eight foot of your rod at D, deſcribe the arcli 
aa; and alſo with ten foot, deſcribe the arch B B, on 
the point E, and the interlection F is the perpendicu- 
lar point required: or, from E lay a ten foot rod, and 
from D an eight foot rod, and cloſe their ends together, 
and that ſhall-be the perpendicular point alſo; and a right 


line drawn from thengs, to D, ſhall be the perpendicular 
required. 


This problem may be Wer to practice on paper, 


if you uſe a ſcale of equal Barts and a air obe com af- 
ſe in inſtead of The ten font beg. « 13 1 
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f1s 0179 


} 1) 


© Zo, or from, equal quantities, be added or '/ ubtract- 
ed equal quantities, the ſums or remainders will be 
equal. 5 5 | 


D ſt IC | 
43 Wk \ * N I uh $7 '\ IN 3 © > 9 . a 1 . 5 
4 * 1 9 3 th BE 1 \ 5 a 50 <0 8 + L - Ws : 8 : 


IL 1. Draw the two diameters 4 F and LB, interſecting 


* 


N other in the center N, and then will the angle 
be equal to the angle B N FE, for the arches A B 
F completes a ſemicircle, as alſo do the arches 
herefore the arch BF muſt be equal to 


1 3 becauſe the arch'A B continues the ſame ; 
the {an reaſon the angle AN B, is cr to the 


bak bert 100k 093 K Kr OM He 
Quantities. equal 70 a third, 4* are equal Zo one a- 
nother. 0 90 . 1011 STH 


e alternate angles and F, are equal to each other, | 

as alſo E and D; for the angle C is equal to the an- 

gle B, and the angle B to the angle F, by the preceding 

axiom. Wherefore C and F being both equal to B, 

| muſt be equal to one another, and the like of E and D, 
which are both equal to the angles A and G. 
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If fue right line: Fu fall on aui i! Weh If Fig. 11. 
maketh tbe oppoſite! angles equal, and the internal angles 


an the ſame ode, bs 4908 0 Faun b. en, 340 180 
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58181 Horn 

1. The right line PQ, falling upon the two parallel 
right lines RT and 8 V, do make the angle D equal 
to A, and C to B, alſo the N G Ne to E, and H 
0 F. \ Av 5 . * 
* the angld D with F is equal to two Ake angles, 
becauſe F is equal to C (by axiom II.) and C and D to- 
gether are equal to two right angles, or a ſemicircle\; 
and fince the angle F is equal to the angle C, "therefore 
F D or EC, are equal to two, right angles, or 180 deg. 
which was to be proyed. 
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ous right lines, which are parallel one To the. 9 70 the 
yes are e proportional one 10 be other.” 85 
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Let the right lines N O and N M, be inter ſected by 
the ſix parallel right lines T T, V V, A 
and W W; then will the interſegments be propor tional 5 
one to the other. For if NA be one fifth part of N O, 


NB is likewife one fifth part of N M. and the like 
of all others. 


TAHZTOREM III. 


0 four right Fob be propoi tional, 22 Is, as the I rig. Iv. 
15 70 the ſecond, ſo is the third to the fourth ; the i fuſer 7 
telogram made of the tuo means (or middle terms) 


will be equal. 7⁰ the ee Mee. ite the ex- 
Free. 1 


* 
p 9 


: * * < 
4 | | F133 
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at alot | 'Deinonſttation. AP Lag 


1 \ 0 3 


Let the four proportübels be A 24, B 16, 0 12, and 
D 83 1 3 the parallelogram made of the two mean 


bb4 
3 *& 4 terms, 
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terms, viz. 16 and 12 is equal to the parallelogram 

made of the two extreams, vis 24 and 8. Therefore 

multiply 16 by 12, and the 8 is equal to 192, and 

alſo 24 by 8, and the product is equal to 192, a8 be- 

fore. Therefore tis apparent, that the parallelogram 
made of the means, is equal in power to the paralie- 


logram made of the extreams, which was to. be e- 
monitrated. „ 8 
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1 1 J 11555 rhe "Rees fs 5 VIZ. as ts e 
= ey 16 to the ſecond, ſo ſpall the ſecond be to a 'foufth. 
—_ - 7 The ſquare made of the means ng he en Fo 7 be - 

long made of * ertreams. 993 


. e Demonſtration.” I e 
Fig, V. Let the acagortions) lines or 8 hs i $ $, 
then will it be as 4 is to 8, 10 is 8 to 16, and the ſquare 
A E O of the means, will be equal to the parallelogram, 
: made by the extreams. For multiplying the means 8 by 
SE ĩ 7 multiplying the extreams 4 and 
7 1416 by each other, the product is 64, and is equal to the 
product of the means which was to o be demonſtrated. 
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THEOREM . REY 


In every right angled lain 7 the 2 guare 
of the  hypothenuſe, or 2 ide which 15 oppo te to the 22 
angle, is always equal Zo {he ſum Ys the fenen © meg 
of the {eg or ſides. 


' Demonſtration. 
Fig. VI. — N OM be a right angled plain triangle, | whoſe 
ſides are as follows, vi. the fide N M equal to 6, and 


the ſide MO equal to 8, then will the hypothenuſe be 
equal to 10. 


. If yon multiply the fide NM into itſelf,” its produt 
will be equal to 36, the ſquare ND MI. 


2. Multiply 188 ſide MO into 1 Ve. and its product 
will be Wu 4 to r the e M 


6 we be 


3 
7 23 


Parry, 


length be three foot, che breadth muſt be two foot. 


s cut off by the arch of a circle, the radius of thoſe qua- 


fame propor! tion is to be obſeryed when the angles are 


Of the Chnſtruftiu &c! 
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Hig,” Add tlie area of both ſquares together, vie 36 and 
64, and their ſum will be equal to 100. 


5. Multiply the hypothenuſe N O into itlelf and its 


product is 100, which is equal to the ſum of the ſquares 
made of the 0 before added together, : as, wWas to be 
demonſtrated | - oh 


* * 
* 0 ＋ 5 
5 * 
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PT Hat the length of a e parallelogram be]. 


to the breadth, as three is to two; therefore if the 


I fon II. 55 


2 a geometrical 8 hath i its ie n | 
with ſemicircles externally, as A, the diameter of every 


ſuch ſemicircle muſt contain + of the ſide, on which tis 
deſcribed; and the ſame proportion allo, when At; the 
end of a parallelogram, as B. Te 


Axion III. e 
When the angles of a 3 ſquare, or r oblong, 


drants, or arches, muſt be; the length of the fide of a 
geometrical ſquare, or end of the parallelogram, and the 


H | cut 
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cut off 2 a ſmall geometrical ſquare, as the fig. C eur 


9 When a compound Agure is eiten bed by a 4 com- 
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. 1 d | Arien vn. 


232 


93 ed Ihe. — — 


| 8 5 Ax vm 


| parallelogram, hath its angles cut off by arches or little 
ſquares, and the £ remaining be intercepted by a ſemicircle, 


as E F; the arches, or little ſquares, muſt be firſt de- 


: contains 7 of the whole breadth. 


When the Vangle of -a coometrical ſquare, or oblong, 
is cut off by a part of a geometrical {quare, and the qua- 
drant of a circle, as fig. G; the radius of thoſe arches, 


] ſquare. 


therein, as the figure Fat V; the length of that break 
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When the ſide of a tre ſquare, or 7 I a 


ſcribed, and the diameter of the ſemicircle muſt con- 
tain . of the remainer, as the ſemicircle in axiom II. 


Wes v. 


or quadrants, muſt contain + Hee the fide of each little 
A XIOM VL 


| pound figure, thoſe arches of the compound figure cir- 

| cumſcribing, muſt contain: of that fide to which they 
belong, fo. 4, b, conta ins; of CD} in figure H ; but the. — 
center of all ſuch arches muſt always be upon the inter- 
wa us. as at m. 


| When any ade of a richt line figure has a ſquare break 


muſt be; of AB, (viæ. the length of the ſide wherein it 
ſtands) and the depth ;; + 3 but when a break happens a- 
gainſt an arch, as at 0, in figure T T, thoſe breaks 
muſt be made in . to the curve of the oppo- 
ſite arch. | 


When an wel breaks into an blong, as the arches 

m mM in figure T T, it muſt not break in above + of the 
breadth of the oblong at moſt, and the extreams 'of fach- | 
an arch mult ever be five times their depth. They are 4 


* | | to 


FACED x: 


to be deſcribed by problem XI. ſect. I. having the 
depth, and both extreams given, as three given points. 


of thoſe ſemicircles mult be no more than one half 


in the eight enſuing problems, to which we will 
proceed N . 1 


E F G H, by problem VI. 


When the ſides of a geometrical ſquare is intercepted 
with ſemicircles internally, as figure Z; the diameters 


the fide of the ſquare, wherein they are deſeribed. 


Theſe axioms, and the preceding problems of ſect. I. 
being well underſtood, the young ſtudent will find no 


ſort of difficulty in deſcribing the figures contain d : 


J 


Foo 


A general Rule concerning Compound Figures. 


P HAT every compound (or plain) figure, that is en- 


kind, 052. not to incompaſs an octagon with an octagon, 


but with a circle, or ſome other figure as is agreeable 
thereunto, and the like of all other figures in ge- 
neral, | BL. tr EE SS 


PROBLEM I. 


ry 


ns how N pug AB C D, with its cir- 
cum ſcribing figure EH FIJI. 


1. By problem XV. ſect. I. deſeribe the geometrical 


ſquare A B C D 


2. By axiom II. hereof, deſcribe the quadrants. of each 


angle, and thus will the interior figure be completed. 


Fig. IX, 


= compaſs d with another figure, be not of the fame 


Fig. I. 


3. At the parallel diſtance aflign'd, draw the ſquare 


ſect. I. and by axi 
hereof . d eſcrib e the arches o, | y aAxlOm VI 


VV PROBLEM 


0, 0, 0, Whoſe centers are 


_ 5 8 e, e, and they will complete the figure re- 


e 
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1 
? 
3 
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: ll rb at any diſtance afſign'd d, the figure is com- 


Fig. IV. according to the proportion of axiom J. 
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5 To deſcribe the 17 
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n ſuch proportion 48 Aid N 5 axiom 1. heregf, anc 


by axiom III. dedu little ſquares from every an- 
Sle. 55 5 * 
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Fig 11. 2. Deſcribe the outer parallelogram arallel to the firſt 
at the diſtance aft gn d, and by axiom VI. deſcribe the 
four arches H, G, E, E, whole centers are at à 44 a, 

and they will complete the figure required. 3 


. 6 n - 
3 4 
+ p at H# 5 . x 
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PROBLEM III. 


- T0. deſcribe. the compound 
circum rſcribing figure. 


4 7 2 


1. By problem XV.) L deſcribe the geometrical 
Fig. Ill. ſquare ABCD, and by axiom II. 3 deſcribe the ſemi- 


pn 8 and then by drawing the circumſcribing line par: 
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To de ſcribe the compound figure AB C D, with its -q 
cum ſcribing figure. 5 


7 


1 By problem XVI. ſect. J. deſctibe the parallelogram, 


- 4 * f > Fl > 1 


2. By axiom III. cut off the angles mth the quadrant 


of a circle, and by axiom II. deſcribe the ſemicircles at 
each end, whoſe centers are e e. . 


1 Aly, eſcribe the circumſcribing figure parallel there. 
unto, at any diſt ance a and the fi 


A %# 


as required. V 
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To de ſcribe; the. com 
cum ſcribing Figure E F. 
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1 6 A. . k ; 
_ J. deferibe th h e parallelogram 


rtion o axiom I and de- Fig, V. 
155 160 the Watte a 143 — ends, according to axiom So 


- diſtance alligned ; and by axiom VII. deſcribe, A breaks 
E F, and the ue 180 ee a5 e 2.111 
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> '$ ie tigt 17 
Sli 
„ ſcribe the compound figure A B 0 D, and its cir- 
cumin Jy EFH. anne 7 - : 
4 ff 10 31151525 oft Tot SvE 1 .vamob / 
I x. By 1 XV. ſect. I. "deſcribe the geometrical 
3 ſquare A B C D, and by axiom” V. deſcribe the angles. * ig, VI. 
2. At any affigned diſtance deſcribe the outer ſquare 
0 E FG H; mi by Aion VII deſcribe! the "IN at 
even angle 10 sg C311 imo nt THS 9 
Laſtly, By axiom VI. Aeferbbb the arches K M N U, 
eee gr © figure BC os 
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* 11 5 70 ire E EFGH 01 101 3 Ela 1 
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6 2 Io A 1822912 EB 10 I LON ROCHE 23 ot fi 
. By problem X. ea. I. deſcribe the geametzies! | 

- ai A B C D, andtby axiem II deſeribe;the;ſemicir- Fs vil. 
cles whoſe centers are AA 4; and by axiom III. deſcribe 


22 


a e arches at Syerx angle; med amiobliu 6 1: 
2. At any parallel diſtance aſſign d deſcribe the fquate 
E F GH, and at the fame parallel diſtance, deſcribe 


IT 


the arches I K LIM. Wand the") figut © will be comple- 
ted 8 required. ni 29 1h ff bnnoq tog 80 
IH Sido oer gin: Potidons A3 19bult & inis | 
canis ft 25 . gi bo 916 

5 Sin „ignis 135 wnsq - 
| To de ſcribe the compound 1 ABCD, with its cir- 
cum z ſcribing Figure E K FL H MEI. 


I. By problem XV. ſect. I. deſcribe the geometrical 


3 quare pe BCD, and by axiom IX. deſcribe the ſemi- Big, VILL 
AYE 4 4 4. - : 


SE 3 „„ wn 


2. Deſcribe the outward line parallel thereunto at any 5 


* mo , 
1 


Gs 


Fig. X. 


FT, 2 n * * * C2 * 


at any p parallel diſtance "affgned, deſcribe the 
88 E F G H; and by axiom VII. deſcribe the breaks 
NL MTI and by axiom III. the arches at the an- 
gles E E G H, Wich will RE! the 45 as, re- 


aiif 


17 
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Theſe esel eight ierwed figures, | are very un 
ful forms for fountains, baſons, fiſh-ponds, graſs-plots, 
or ornaments of cockle-ſhells, ſand, borders, &c. about a 
ſtately tree of yew, holly, philerea, lauruſtinus, &c. or 
ſtatue. Provided that you have the advantage of a ter- 
race-walk, or mount, to view the ſame, wh: rhe a Pn 
plot of grabs ; is far preferable. Ce, 


And to complete the idea and See of. ſuch "IF 
in gardening, I have, for the exerciſe of the young ſtu- 
dent, and variety of choice, for all gentlemen as delight 
therein, inſerted the ſeveral forms in figure X. which are 
in general deſcribed by the preceding rules, and may not 
only prove a great help to invention, but alſo of uſe to 
many gentlemen in forming ſuch parts of their gardens 
(as they relate to) in the moſt elegant manner. 

Thoſe figures marked A A, &c. are varieties of the 1 in- 
terſections of gravel, ſand, and graſs walks with proper 
centeral plots, or figures, to place ſtatues on pedeſtals in 
as alſo the forms of the ends of parterres, or Sat Plots, 
as circumſcribe the ſame. 

Thoſe figures marked B B. &,. are "niches. or ks 
in hedges, walls, &c. for to place publick ſeats of delight 
in, at the termination of an . walk, avenue, WC. 


And, 


Thoſe Burke D D,. Gel are the forks of abies! or 
private places of retirement, in the moſt private retired 
Parts « a eee, labyrinth, Ons; Vc." oy 


. 1 p 
— 


4.3 


N. B. That 8 te 1 have: i 
theſe compound figures in gardening only; yet the 
ingenious ſtudent in architecture is to obſerve, that they 
are exceeding beautiful in building, as in cielings, 
barten Painting, Paying, Go C. 
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of 10 ene of the fas, "nds, &. ſpiral 
Line, Scroll, Artinatural Line, Kc. 1 Practice 6 
in Gar de 1 


x 


Pon 1. ©; | _ bas 7 x 
P L A T E hs 
2 F 0 * et a f ugh ſpiral. no at. any aff er 
45 ance. N 


Let it be e to deſeribe the fingle ſpirial Jinks, at Fig L 
the diſtance of the given line 24. 
1. Draw a right line, as A B, and on any convenient 
point of the ſame, as at c, deſcribe a circle of Went a di- 
ameter as is aſſigned. 
2. Take half the given Une. 7 2 Und Ha that diſtance 
from c the center, to h and d on each fide hereof, which 
points, & and d, are the two centers, on which the double 
ſpiral line will be deſcribed. 


. Take the diſtance d a, and on 4 deſcribe the ſemi- 
circle 4 


4. Take the diſtance b, 5 and on b, deſcribe the ſemi- 
circle . 0 
5. Take the diſtance d B, nd on d, deſtribe the ſemi- 
circle þ g; and ſo by moving your compaſſes firſt to the 
other center , and afterwards to d, &c. you may conti- 


nue the ſpiral line about ac which is e was re- 
quired to od performed. | 


K. * 


a i >> " 
. 33 


. Ke 
To 4 . WE a adi Hure line at. ay; 4 Afar 4 of 
Hued. + (13-44 wil 
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Let it hs pte to FLIER the double: fil lin Pig, IL 
at the diſtance of Ne given line mn, u. 


- f © » 


pe 1. Draw 


* 


ameter as 15 afhgn a; 


the preceding PORE 


Of the Conftruftios of the 


1. Draw a right line, as A B, — on any. convenient. 


paint af the fame; as at z deſcribe a circle of ſuch a. . 


2. Take half the given line m, 2 Noe place that en 
from a the center, to Y and 11 ch ſide thereof, which 

oints, þ and c, are two centers, In hien the double ſpi⸗ 
ral line will be deſcribed. 


IT 0 Ons, "with: the ene dez © deere the Len . 


ar, , d. mnie Aoi on 


On 5, with the de diſtance, deſcribe, the ſewicir- 
* m, n, ” | 


F. On c, with the diſtance c 177 deſcribe. the ſemicircle 
=: and then you will have got the double line equal; 
therefore, if you remove your compaſſes to the other 


center þ, you may thereon, with the diſtance þ d, deſcribe 


the ſemicircle d, o, h, and on the fame center, the ſemi⸗ 
circle g P & and then by removing again, firſt to c, may 
deſcribe the ſemicircles h, u, k, and 2, Q, 1 &c. as in 
. which is what was to be de- 
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12 1 — monſtrated. 0 5 17 1 2 | 32 


Fig. III. 


bed upon the fame centers, as the 
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GA Kite W be defcribel 1 two 1 manners, vie. on a 


| right line, as A B, or ona ſpiral. line, as. N K 1 G E. 


Bo 2 2011925 e 30 Io * 
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other T's defeite the vuning TBI en Er. th. Pp 


s 
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EY Ditch, this : right: . A . and on as 00 
venibiit opening (that wilt not "deſcribe arch wich tov 
ſharp a turning to create giddineſs in un deſcribe 
the arch A h, and with the ſame opening, turn your com- 
1 7 from 2 2 8 8 on 5 "deſcribe the arch h d; and 
then turning them to e, deſcribe the 7 ch 4 

the Re manner alt the' Amend. 6 contain'd in tes ang in 


When this line is applied to any uſe as requires breach, 
as a walk through a wood „&. that 7 ea 
1 


5 £3 


* lame manner. . 1 ; 712 989 * 


foe double, Ke, Joie Line, Ke. L Y 3 


Tos” 


Rb \ 
g 8 . 5 
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Fettes . 


1. By the . EY deſcribe the d6uble Sica 
3 FG, HI, KL, MN; and on E a, deſcribe the ſe- 
micircle, or rather arch bc, and on the fame. center, the 


arch d, e, #. 
2. With the former opening > a, turn he compaſſes — 
from e to g, and on g, deſcribe the arch ch, and allo TS ._ a 


arch fi; and with the ſame openings and manner of 
working the other arches, and their parallels, muſt be de- 
ſcribed: And as this running worm is deſcribed but on one *is IV. 
of the two ſpiral lines, therefore by giving the other the 
ſame parallel breadth as the running worm, and uniting 
them together at Z and F, twill create a variety in walk- 
ing, and unexpectedly bring out the perſon, at his Place 

of entrance, , to mus expectation. | 3 


4 | n 1 4 


Prone W. 
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'To ef, 4 zreble oil line at a alla, 4 
4 gn d. 


„ Thad it hes laid to daſs ibe cha: treble: br al line at 

hr diſtance of the given line n, nu, 

I. By problem XIII. ſect. I. deſcribe ihe; E 
triangle A B C, and make the ſides thereof each equal 
to the given line mn, u, and from the center thereof, 
through every angle, draw the e lines B D, C D, 
and AD. 

43. On A, with the e A ©, A the Auch 
c d e, and with the ſame opening on B, | deſcribe the 

arch A Fg; and alſo on C, deſcribe the arch B hi. (And 
here you muſt note, that in this and all other figures of 
this kind, the ſeveral arches therein that compoſe the whole 
muſt not be continued in one arch of a circle any farther Fig, V. 
tha from one line of direction to another, be there one, 
two, three, four, &c. 072. in this figure; for example, no 
arch muſt be deſcribed at one {weep, no farther than from 
the line of direction A D to the line of direction G D, or 
from the line of Areckion CD to the line of direction B D; 


K PL and 


$84 2 
Ie "HY 
5 * 55 8 


N 2 Ebbe bd 


and the. like rom the line of direction B D to the IR of © 

direktibn NPE er aim S Arts e 
On A, an the diſtance Ne, Jeſeribe 190 a tk]; 

and with the ſame opening on the point B, deſcribe the 27 


60. em n; and alſo on the e C, deſcribe the arch 


> Ga jt 6 pou ) nt A, With the difance A Pp, Geleride the 
a. , u; ind with tlie fame diſtance on B, deſeribe 
the tak L q, u; and alſo on the point C, deſcribe the 
2 7 0 4 and 1 in the like männer on the three points 
5. and C you may encreaſe the magnitude thereof, as 
| my s Are. Rich is What was required to be done. 
heft e treble piral. lines, are POE y beautif 
when platite with hedges of hortibeam, englifh-elm, Cr. 
Ki Whote environ d with a Wodd, wherein may be de- 
eli divers other Walks (as thoſe marked F F, &c.) 
that 55 made to unite with the three ſeveral walks of the : 
15 iral line, as at D DD. 
| Thoſe walks marked F F, are whit I call a1tnrurgl 
walks by reaſon they are deſcribed by art, and repreſent the 
product of nature, which in all woods and wilderneſſes 
ſhould be imitated as hear as poſlible, which hitherto, by 
deſigners of gardens, as the late Mr. London, his followers, 
&c. has never been thought of, or practiſed, they always 
obſerving a ſtiff heavy regular form equal in all diher 
parts alike ; ſo that when any perſon had ſeen one quatter 
of any of their gardens, they had then, in effect, ſeen the 
whole, the remaining three parts being but the firſt re- 
2 ſo many times, and thoſe ſtuff d up with their ever- 
greens at ſuch a rate, that they ever had an aſpect more 
lie unto à nurſery than a pleaſant garden, as intended. 
| The beauty of a garden (in my humble opinion) confiſts 
in a regular, 'irregularity, that the parts may appear as 
equal, and at the ſame time be unequal among themſelves, 
and 17 4 at every ſtep forward, a new ſcene, or freſh 
object appears, and the hole becomes an everlaſting en- 
tertainment. 
But fince this: treatiſe is not particularly defign' d for 
gardening, 1 "ſhall * therefore 3 16 can} A 15 5 return Hoy 
. ; 10 ls i 
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To eee 42 2 bu * at a ale. 1 
je it * | equired to Calorie the 8 irt 
= line at the diſtance, of the given line H I. | 
I. By problem XV. ſect. I. deſcribe the geometrical 
9 ſquare I 2 3 4 and make each ſide thereof h to the 
given line H I. „ 
2. Divide each ſide thereof into two 2 parts, and „ | 
draw the diameters, extending them infinitely; as from A | 
_ = the center, to BCD and E. 4 | 
3. On A the center, deſcribe the circle e » 0 4, of ſuch | 
= diameter as ſhall be aſſign d. | 
4. The points 1 2 3 and 4, being the centers on which | 
the whole is deſcribed ; tharefare'! on the point 1, with 
the diſtance 1 4, deſcribe the arch d a; and with the ſame 
diſtance on 2, deſcribe the arch ; and alſo on 3, de- pig. Vi: 
ſcribe the arch eg; and likewiſe on 4, deſcribe the 8 
arch c h. 
7. Begin again, acl on the point 5 Mun the Aiftznce ” 
1 h, deſeribe the arch h z.; and Ars the ſame diftance on 
the center 2, deſcribe tis - arch ak; and alſo on 3, de- 
ſcribe the arch //; and likewiſe on 4 deſcribe the arch 
g m; and then begining again at the center 1, with the 
Aiſſtance I, n, &c. you may deſcribe or four lines to any 
magnitude required; 5 
This kind of figure may at laſt * . in a 
: circle (as in the figure) when tis applied to practice on 
the convexity of a mount, or concave, as that of the 
Honourable Thomas Vernon s, in the gardens of his ſeat 
Hat Tiwickenham-Park 1 in the County of Middleſex, made 
by me in the year 1722. This concave was a large ſand- 
pit, and then à perfect nuſance, and ſuppoſed to be inca- 
3 pable' of any improvement as would be agreeable to the 
circumjacent parts of the gardens, then new made: but 
when I deliver d a draught, of the fame, the former ſup- 
poſition was deſtroy d, and twas then demonſtration ſuf- 
Ificient, that inſtead of its being a nuſance, twould be a 
1 agreeable beautiful figure, as it now appears in. 
And from hence it further appears, that the great ex- 
Pence that many noblemen and gentlemen have formerly 
A Dh to, 1 the indiſcreet directions of Mr. London, and his 
8 1 emiſſaries, 
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groſs as the preceding, 


as well as a crime almoſt unpardonable. 
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gar den it ſelf thereby totally ruin'd. And ſince J have here 


taken the liberty to mention that error, T will alſo enlarge 1 


a ſmall matter further, in relation to another, full as 


vi2. to fully execute their regu- 
lar forms, cut down many a well grown ſturdy oak; elm, 
&c. and introduces a trifling flowering ſhrub, or ſmall tree 


of yew, holly, phylerea, lauruſtinus, &c. which, in my 


opinion, is a plain proof of their ignorance of the ſcience, 
rad to return 


Pol VI 


How 1 to ; deſerite a an s elliptical here line about an a. 


lipfis Hr 


"Lec be PORES} to deſcribe about- the llipfis K M 
I L, the elliptical ſpiral line NO G P 5 R ST 


NT E, at the diſtance of the given line X X. 


I. Deſcribe the ellipfis K M I L, according to pro- 


blem XXI. ſect. I. and draw the n or nen G F., 
GA, HC, and H E, infinitex.77. 
2. Divide the given line XY into nine equal. parts, | 
and take the diſtance of two of thoſe diviſions in your 


compaſſes, and ſet it on the line of direction G F, from 
D, the point of interſection, to 1, 


and on the fame line 
from G to 2; as allo from B to 3, and from H to 4, on 
the ſame tine. Theſe four 


1. On the point 1, with the diſtance 14 N, deſcribe 
the arch N, O. 


2. On 4, with the diſtance 4, o, 
3. On 3, with the diſtance 35 on deltribe the- arch 


4. On 2, with the diſtance 2, . deſcribe 1 the arch 


FR 


x ; f : ; | _ 4 : a. 
ul 4 i 5 . ; : . 5 14 x 
bs . 
ab 
4. | * 


points 1, 2 3 and 4, are 
four centers, as will deſcribe the een #piral e as 
following. | 


deſeribe the arch 


emiſlaries, in removing hills to fill up ſuch contavities, to 5 
make the ground level and uniform (as they in their own 
terms call it) for the execution of their regular ſtuff d 
up parterres, flower knots, &c. with fine finakin furbelowd 
ves, hollies, &c. whereby the whole ever had the aſpecptt 
of a nurſery, more than a garden of delight, as I ſuid be- 
fore; were not only an immenſe needleſs expence, but the 
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1 
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* id, wb. Kc. 5 e Lim, Kc. N 
1 4 0 * with the diſtance To „ Y; deſcribe the arch 72 


VR" 
"RB. 


2. On 3, with the diſtance, 3. 8. deſeribe the arch 


ST. 


8. On 2 vith the diſtance 2, we deſcribe the arch 


i 1s 


"Laſtly, On 1, with the diſtance I, W, Thats the: 


arch W E; and in the like manner may it be deſcri- 
bed to any magnitude deſired; where any perſon deſires 


to have this line double, treble, quadruple, &c. they muſt. 


proceed according to the preceding rules of the foregoing 
problems, and their defires will be anſwered. 


. 1 F 
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Prom va. 


To as fie a oli, or ea to hs Ligne re. 
quired, | b 5 01 | 


"As. hor — 5 0 Deſcribe the — fig VI. wich the 


* diſtance of its lines a to the given line 


1. Take the length X RX, Ki, on A. deßhribe the le 5 
D 4C 3 ; and through the center A, ' draw the Night 


line of direction S P. 


2. Divide the diameter of the circle into Gur parts, as 
at I, A, 2; and ſet off as many of thoſe ſmall diviſions 


on the ſame line of direction, without the cirele (as thoſe 


at 6, 8, 5, 7, &c.) as are convenient for your purpoſe. 


2. That being done, on the point 2, with the diſtance 


„35 deſcribe the ſemicircle 3 E 7; and on 1, with the 
2ſame diſtance, deſcribe the 1 B 8. 


9 0. 


FS. On the point 5 with the diſtance . t7s deſcribe 


the ſemicircle 7 H L. and on the ſame Point, the ſemi- 
circle K N P. 


6 On + with the diſtance, + R, deſerlbe the arch 1 


4. On 2, with the: diſtance * 8, deſcribe the arch 


37 


6. On the point PA Tg at the diſtance 4. L, deſcribe Fis VIIL 


the ſemicircle L MO; and on the ſame Tn the ſemi- 
_ circle 3-16. 

7. On the point 6, with the diſtance 6 O, deſcribe the 
ſemicircle O Q T, and on the ſame center the ſemicir- 
cle PRS, &c. 1⁰ that it now appears, that the oftner 
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tis tur d - ſo many more centers mut be added, 
as thoſe of , , 8, 1 8 
This figure Has been very much fn" Pairs : 
flower knots, &c. but beſt for an entrance into a cabinet, 
or private place of repoſe in the quarter of a wood, Wil- 
derneſs, &c. And beſides all the foregoing lines of the 
fix laſt problems, there is yet another, far ſuperior to any 
of them, when apply d to practice in rural works, and 
is what fi I faid before) I call an artinatural line, and i is 
to be de eribed e to > the follow? AS n. 


* 
+ 1 


. 
* ms 


v. ROBLEM va. 
To deſeribe an ortinatural ine, in ＋ uch proportion as 
zraced by hand. 4 
It's to be obſerved, that there is no ſet form for this 


line, it being various according to the diſcretion of the 
hand that traces the ſame; therefore what is to be un- 
derſtood by this problem is, how to find the centers of 
ſuch arches as will deſcribe the line traced. or. very near 
thereunto. As for example, 

Let it be required to find the centers of ſuch ane 
as will deſcribe the artinatural line B 8. D 93 8 1 K 
L M, &c. . 
I. By diſcretion, divide the ſeperal trnd into boch > 
parts as doth appear to be ſegments of circles. 

2. In every ſuch diviſion make three points at plea- f 
ſure; and by problem XI. ſect. I. find the centers thereof, 
and deſcribe the ſeveral ſegments therein contained, and 
they will complete the line as required. And as the on- 
45 uſe that this line can be applied to, is in pleaſant ſoli- 

tary walks of a wood, wilderneſſes, &c. therefore ſuch 
| breadth as is aſſign d them, may be deſcribed on the ſame 
centers parallel thereunto. See the diagram, wherein 


one view * give more inſtruction than many words. 


Fig. VIII. 
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holly 1 upon "the Jivifion. £ a . line 
into extream and mean proportion 7 I will, therefore, 5 +; * 


1 * N 


firſt lay down Vf. FO ERR ED | 
| ; 8 | | \ 
. " N 5 ; F 1 5 + he - a X | * 3 : 3 } 
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o X to divide any right line (as the given right line vis. xv. 
AB) in eætream and mean proportion. „J rr op On vt 


x. Make the geometrical ſquare C D LN, withermry xf 
one of its tides equal to the given line AB. = 
2. On N, with the radius N D, deſcribe the arch, or „ 
quadrant, DI II. wk . 8 | 
3. Biſſect C L CD, NL and ND, , EM 
G M, and draw the diameter K M and O G. CCC 1 | 
4. Draw the right line I M, and on M, deſcribe the _ 
; arch IE, and make B P equal to VV 85 
. The diſtance of B P, is the greater ſegment, 8 
the point P, doth divide the line A B in extream and 5 
mean proportion, ire. V 


1 


— 


Of the Contruncation of ſolid Bodies. fe 


* 


1 


i I. The ſolid bodies generated by the ſeveral ways of cut- 
ting a cube, are the canted cube, the fruſtum of a cube, 
ST the tetraedron and its fruſtum ; the octaedron, do 


dron, icoſaedron, twelve, and thirty rhombs, of which _ 


— 


. Oo ann, Contruncation * 
; the 3 octaedron, dodecaedron, and on, | 


(as likewiſe the cube) are called regular bodies, by reaſon 
they may be -nſerib ed Within arſphere. (See 14 Book 
„ Euchd.) PET” 

WE; 28 x (by the 27th definition, ſe. I. part. I.) is 
a ſolid body containing fix faces, each a geometrical ſquare, 
equal to each other, and every angle 90 degrees. This 
body is very eafily made, provided every angle is an ex- 
act right angle, which in practice is very difficult to be 
cube. performd. However, although workmen cannot be ex- 
5 mathematically true, yet they come ſo near to the 
truth, as 2555 e any ſenfible diflerence in the 
operat ad AN - 
me If ever mor be PB” as K B C P. by 
an ” leribed iT ietrical ſquare, as EFGH, whoſe an- 
Fig. Vl. Zular points divide the fides A B, BD, DC and CA, 
clach into two equal parts; and the triangular parts, as 
| E AF, F BG, G D H, HC E, &c. are cut off, the re- 
CanreiCube, maining body / is what is called the canted cube, containing . 
14 faces, of which fix are geometrical ſquares, and cight {| 
equilateral triangles. - 
oy 4. If within every face of a cube be inſcribed an oRta- 
5 Böng whoſe diameters are equal with thoſe of the face of 
Beten of the cube, as the octagon FG HIK LM E, and the tri- 
cube. angular parts G B H, IDK, LCM, E A F, &c. are cut 
In. off, the remaining body. is What is called the fruſtum of 
. „ , a cube, containing 14. faces, of which 18 are octagons, 
and eight equilateral triangles. 
F. Suppoſe O S be 19000, and OP the bat of : 5 181649, 
and O Z the root of 866502, divide Z. V into two equal 
parts, in the point X, and draw the triangle X SO; alſo 
draw the like on its oppoſite ſide, equal and oppoſite there- 
unto. Make O B equal to; of O J, and draw B V, pa- 
rallel to OS, terte ching the perpendicular XQ, in the 
| Traedron, Point R, which i is the vertex of the tetraedron L MN; 
draw the right lines VW and VI from the point V to 
the angles TW, and the like from the point B, to the 
bie ix Oppoſite angles of T and W. If the triangular portions 
„ VS T, BOP, G LC, &c. are cut off, the remaining bo- 
dy is a priſm; whoſe ſide T VW, and its oppoſite, are 
each triangles, and the other three V T P B, &c. are pa- 
rallelograms. Laſtiy, by the points T R X, and the fide 
of the triangle T X, drawn on the baſe, as likewiſe by the 
points P RX, and the other fide of the triangle PX; 
divide the prin, and thoſe parts being cut t off, kaves 
WITH 1 15 8 | the 


* Cube, \Parallelopipeden, . 1 85 41, 
us 1 body called a tetracdron, containing four. 
faces, and each an equilateral triangle. 

6. Divide every face of the tetracdron, as Z. A, vis. 9 8 
vide every ſide into three equal parts, and draw the 
lines h c, 1 g and fd; then will the figure h c i g , d, Fig. IX. 
be a hexagon, and if the triangular parts h 4 c, i h g. 
ge d, &c. are cut off, the remaining body is called the e 
fruſtum of a tetraedron, containing eight faces, of which 
four are hexagons, and four equilateral triangles. | 
7. Suppoſe a long cube, or parallelopipedon, as S V CF, 
© as follows, viz. Let Q. S, or W X, be equal to 
100, and X V, or QP, to the root of = as aforeſaid, Fig. X. 
8,1849, and S X to the root of + more by + thereof 
11,5479, make X T, WV and OP, each equal to 2,887, 
one fourth of X 8, or Z. P, and draw the right line V T, 
parallel to WX, and the like on its ee fide, or 
baſe. 1 
Biſſect OS, in R, _ FRY the equilateral. triangle 
R VT, and the Ane; in its oppoſite ſide, ſo that the point 
B, of the oppoſite triangle, be oppofite to the point R. 
Draw the right lines VZ, V O and QV, and the like on 
the oppoſite fide, and cut off the triangular parts T VZV 1 1 
downwards, and its oppoſite 0 P O8, upwards ; then wil! 
there remain two equal parallelograms V TS R and O 
Z BY. Laſth, cut off OVR and T R above, and OVB 15 
and T B by the triangle beneath, and thereby, at fix cuts, 08eren. 
will be made a ſolid of eight equal faces, each an equila- 
teral triangle, called an octaedron. : 
8. Divide each fide of a cube into two equal parts, as 
DK by 3 4, H G by g a, &c. make D , or H g, &c. the VF 
radius equal to 1000, and divide them by extream and 3 
mean proportion. Then will D a, F e, &c. be equal to Fs xl. ; 
_ 6,1803 the greater ſegment, and e 7, mn d, &c. to 23,9197 
the e lefler ſegment. From the greateſt ſegment of one 
ſide to the middle of the other, draw right lines, as from 
m to E, from o to 2, from I to g, from e to d, &c. 
Laſth, II you cut off each triangular priſm, as E B n r, | 
1g, ae 4 d, &c. at 12 cuts, will be framed a folid, con- Po” 
taining 12 equal faces, each 4 egg called ; 2X dode. 
FAGRION. .: 20111 51 3 
9. Divide each fide of a cube into two equal 2 5 
B C by the right line p e d, &c. interſecting each other, 
at right angles, as the right lines b dand ac, in the point 
e, make ep, &c. the radius equal to 10,2999; and let e E, Fig. XII. 
c a, e d, and ec, be each equal, to 6,3893 and throug Sh 
3 the 2 POE: abcd, draw. 55 four right lines 2 ab, bs, 4, and 


4 


Oo Gemmer Contrh | EY 4 "7 * 


24 a, extending cach of them to the: exteriour lines of the 
face, A B, BC, CE, and E A. Divide every face in the 


ſame proportion, and thereby is conſtituted eight equilate- 


ral triangles marked in the diagram 2, 3, 4, FJ, 6, J 8, & c. 


By which every angle being cut off, the body will then 


| Edele 


contain ſix geometrical ſquares, and eight hexagons. If you 
make @ c the baſe, the point / of the other face fhall 
be the vertex to cut out the triangle ac /, and / þ ſhall be 
the baſe and / the vertex to cut out the triangle h, and 


un, the haſe, and c the vertex to cut out the triangle 


Inc, and the like of all others, till every one be cut off, 


and the remaining ſolid will be a body containing 20 


Fig. XIII. 


fces, each an equilateral triangle, called an icoſaedron. 
, This body may be cut by the aforeſaid lines of the 
dodecaedron, by drawing the parallel lines upon the cube at 
the diſtance of the leſſer ſegment inſtead of the greater. 
10. Suppoſe a parallelo pipedon be as follows, vis the 
length to the breadth as x is to the root of o ſhall DC 
or P B be equal 10, and B A or PG, to 7,710 Biſ- 
ſect the libs GH, PB, and DC, in the points E L H, 
as alſo their oppoſites, and draw the right lines H B, H P, 


106, TA, ID, IC, E B, EP, and their oppoſites; draw the 
diaz gonals DG, and F P, and their oppoſites, meeting the 


ES Rhombs. A 


aforeſaid lines f every angle, and thereby conſtitute tri- 
angles, ſuch as DI G, &c. Laſtly cut away the angle P, 


80 by the triangle DIG, and the like of others, and thereby, 


at eight fuck operations, will be left a ſolid body, containing 
I2 Noon: each a rhombus, called the body of 12 rhombs. 
11. Divide every ſide of a cube by extream and mean pro- 
ortion, as the ſides ad, d g, g b, and & a; in the points 
c, e, /, b, i, l, u, where each tide is equal to I09009, 


: end the letter ſegments 4 5, © d, d e, Je gh, ik, & 


Fig. XIV. 


ANN # a, each equal to 3102. 
Draw right lines from the terms. of the leſſer ſegments, 


| Gn the one fide, to the greater on the other fide, as the 


lines c, I d, e k, and / i, which will be parallel to each 


ther Alſo interſe& them with the like parallels, as þ e, 
2 ſ½% ng, 1h, and draw the right lines c g, bh, bd, 7 4. 


| 20 Rhombs. 


Divide every face of the cube in the fame manner, an 
then will the cube be prepared for the operation. About 
every folid angle of the cube are three triangles, as the 


triangles 1, 2, and 3, about the angle a, and the tri- 


angles 4, 5, * about the angle d, &c. Therefore every 
angle muſt be cut three times, always obſerving to con- 
tinue each line, as-a part is cut away; otherwife twill be a 
coi uſed Res? ; and thereby at. 24 fuch operations, will 


N 3 appear 


4 . 1 6 ” 4 ; BY ; 


_ the Cube, Paral elopipedon —  Þþ 


appear a ; lid body, containing 30 faces, each a rhombus, 
and is called the 30 rhombs. 3 
Theſe bodies are not only very beautiful in divers parts 
of building, but alfo in gardening, being placed on a pro- 
per pedeſtal, with a fun-dial delineated upon every face, 
which may be ſo contrived as not only to ſhew the hour 
of the Day, in all parts of the world, according to the 
ſeveral accounts of time; but alſo all the moſt uſeful parts 
of aſtronomy, as the ſun's place, declination, amplitude, 
right aſcenſion, altitude, azimuth, rifing, ſetting, length 
of day and night, beginning and ending of twilight, æqua- 
tion of time, &c. 
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Architeclure, Gardening, Menſuration, and 


4, The. 1 Conſtruction of the 7 


 Land-Surveying, Geometrically demonſtrated. 
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Tonic, Corinthian Compoſita, | 

7 ders of 2 [rchiteAure, ard to any 
proportion aſſienet , as alſoo 
uprights whatſoever. © 

II. The Geometrical and ee Conftruc: 
tion of all forts of Plans, or Dranghts of Gar- 
dens, Wilderneſſes, Labyrinths, Groves, &c. 
and Maps Cities, ' Towns, Pariſhes, Lord- 

| ips, Eftates, Farms, Sei 


: 1 5 
Of the Geometrical Conſtruction of Plans and Uprights. 
„% ĩ¾ͤ EASE VP 
O delineate the geometrical plain, or ichnography of 


4 building is to accurately de ſcribe a geometrical 


 fegure of the ſeveral parts thereof in true proportion. 
„ The 


c the —— — G e 


he common meaſure uſed herein is the engliſh foot, 

| divided into 12 equal parts, called inches, each being e- EE 
qual to the length of ; barley corns placed in a right line, 
therefore, an engliſh foot is equal to the length of 36 bar 

ley. corns. The inches graduated on à foot, or two foot 

rule, are ſubdivided in 4, 8, , LL, Beam equal- parts, 

: according to the pleaſure of the architect, &c. 

The 0 55 Mel the depth, &c. of any building, (or _— 
1 — 5 arg called its en and the e = „ 
thoſe dimenſions, is called taking the dimenſions. 4 
: Vh dimenſions, . or meaſures, of feet and inches, when 
taken, are thus written and expreſſed, big. a dimenſion, 

whole length is ſix feet and ten inches, is written 06. 104. 

and ſixty two feet, and five. inches, thus 62 7. i. alſo 
if a dimenſion be fourteen feet and eleven inches in length, 

by nine feet ſeven inches in breadth, and two gg: ten 

inches; in depth, or thickneſs, tis chus written. 7 
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10 HRT one, 1 F Kc. ; by. a hin ſcale * 
ſcale of equal parts); - every ſuch equal part (as an inch, &c.) 
doth repreſent a foot, and two inches, two feet, &c. and if 
the inches are divided into 12 equal parts, cache of thoſe 
parts will repreſent an inch. Therefore fix feet and ten 
inches, is repreſented- by fix inches and E, and fixty two 
feet five inches, by 62 inches 5 parts. And what is 3, 6 
faid of the diviſion of an inch into 12 equal parts (for the 
_ repreſentation of inches) the ſame is to be underſtood 1 in 
the diviſion of any other length, as T9 79 25 75 &c. of 
an inch, foot, yard, &c. 
When the {lis Bw of a 1 are ;takeni in foot: mea- 
ſure only (without regard had to inches, which in ſome 
works is very common) then any equal diviſion, as is moſt 
convenient, may repreſent one foot, as z of an inch, 
which before repreſented but one inch, may now repreſent 
_ one foot, and conſequently an inch 12 feet; and the like 
of any other equal part, or diviſion whatſbeyer. And for 
the better information hereof, that the young ſtudent 

may have a perfect clear idea, 1 will here demonſtrate the 
conſtruction of ſuch plain ſcales, a8 is moſt convenient for | 
his 4 85 wh 
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vt "pſa this rib link: D B. 7 at 'B erat the ber 
pradicitkr B A, and make B A equal to B D. 


2. Divide B B into 12 equal parts, at the points TTY 


45 Kc. And alſo A B at the points 1 2 3 4, Kc. 
3. Draw, or continue D to ſuch a length as you would 


Fig. 1. Teh, and equal in length thereunto. 


4. Dfaw AE, int divide it into r cs! parts, at the 


Points N N 
3. Draw the lines 1, 1. 2; 2. uh 2. 4s 4» &c. parallel 
to A A and E B. 
6. Brom ine point A to D, draw the right lines A D, 
A 1, A2, A3, A4. A's, A 6, A7, AO, 9 A 10, A 
1, and the line A 5 is the 12 divifion. h 
The 12 centeral lines thus drawn, do divide the ends 
of the 12 parallels, each into 12 equal parts; therefore 


each of thoſe lines, ſo divided, 8 one foot 


divided into 12 inches, as Z. 1, and if you take the diſ- 
tance Z 1 in your compaſſes, and ſet 5 diſtance from Z. 
to F, and from F to G, and from G to H, &c. each of 
thoſe diviſions ſhall be a foot, and èqual to Z 1, the foot 
divided in 12 parts. And to take off with your compaſſes 


any number of feet and inches required, proceed as 
E: 1 | LOT 


Les t be required to take off four foot eleven inches. 


i Practice. | 


Fig. I. WG one point of your compaſſes i in the point 4 L and | 
ee tlie other on the ſame line, to the point of inter- 


ſection of the centeral line A 11, "2nd the line 1, 1, from 
which you take the meaſure, and that length ſhall truly 
re 5 5 four foot and eleven inches, according to the di- 
'vihon of that line. And what is here ſaid in reſpe& to 
the diviſion of this line, the ſame is alſo to be underſtood 
.of all others. And from hence it appears, that therein 
there 


4 benen 1 hau, repre proj ont 


; bade the ſcale to contain; as to E, and , A A paral- 


3 
Trot 


Saf 
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there is path ind x 12 various Wy and Sh wn 
feet and inches, which is what was required to be done. 

The conſtruction of the ſcales of foot . fig. II. are Fig. Ii. 
made by the very ſame rule, only the ſides K L and L 

M, are divided into 10 6. Pants each, inſtead al into 
125 as in 3 

1 ſhall now proceed. to the conftrudion of « one > other 
uſu ſcale, which is called a ſcale, or line of chords, and 
is of as great uſe in meaſuring the angles of a nn as 
* other 1 in meaſuring the fides, MC... 2910; 
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A Thord. or r ſubtenſc, f 18 2 a tight 1 kije Fü mi Extre- 
ny of an arch ; to A C is the chord of the arch 
A line of chords is no gen 9 ©) dept ces of the” 
arch of any circle, transfer d from the Ne of 4 circle to 
a right line. 
Every circle (great or Griall, ſee problem m. part L 
ſect. I.) is divided into 360 equal parts, term'd degrees, Fig: I. 
and conſequently a ſemicircle into 180, and a quadrant | 
into 90. The ſemidiameter of a circle, or the ſide of a 
quadrant, is always called the radius, and is ever, in all 
circles, equal to 60 degrees of the ſame ; therefore when 
the word radius is hereafter mention nd, then fixty degrees 
is to be underſtood alſo. 


| 
Conſtru Gion 


— Deſcribe the ſemicircle BMD 0, and on O erect | 
the perpendicular O M, which will divide the ſemicircle 5 
into two quadrants. 


2. By problem XXX. part I. ſect. I. divide the arch M 
; C D into 90 equal parts or degrees. | 
. On the point D ſet one foot of your compaſſes, 
and extend the other to 10, and deſcribe the arch 10, 10, 
then open them to 20, and on the ſame point D deſcribe 
the arch 20, 20, and in the lame manner the arches 30, F 
3 5 | 30, 


* 


* 3 
C# 


200485! 40; 156; , 56; FR 60 5 5 og. 80, K 80, and 98. 
90, which ſeveral arches WII interſect che dikiticres" BD 

1 mn the points 90 50% g 7e, 46, 30, 20, and 18; 111 

: divide it into anequal parts. Tfiis Tine,” thus divided; 15 

= the line of chords, divided to every tenth degree, and by 
the ſame rule you may divide it to every degree, and 
therefore needs nb further explication. And as the on | 
uſe of this line is to meaſure the quantity of any angle, 
herefore twill not be improper! "NP to demonſtrate the 
e of angles. . . BOLUIROCL OT 10170 20 


Demonſtration, 
41 MAJ40O ; 4 


Fig. IV. nen two 1K lines, as E. 1 and F G, join zach other, 
in a xight lined poſition; they then make no angle, but do 
conſtitute a right line equal to both their lengths; ſo the 
line E F and F G, meeting together in a right line poſiti- 
on, at the point F, do conſtitute the right line FG. But 
when two right lines meet, and not in a right lined poſiti - 
on, as the right lines AD, and H D, (or A D and BP, or 
HD and DC) ſuch lines, by ſuch meeting, form an an- 
gle. The meeting of ſuch lines my. We in three ſexe: 
ral pofitions. fel 
* the © right. lines may 1 meet; as the ri abt line B D on 
the line A C, in the point D, making og diſtance from B 
to A, equal to B C, = the line BD, perpendicular to 
the line AC, and thereby conſtitute two equal angles, each 
. containing a quadrant or arch of go degrees, and are called 
— by the name of right angles. Therefore whenever a right 
angle is mention d, an Apgle of 90 degrees 1 is to be under- 
05 1 
15 9 11 ew may. meet as the right lines AD and 
H D, and thereby conſtitute an angle, leſs than 99, and 
therefore i 1s called an acute angle. 
. Two right lines may meet, at the right lines H D 5 9 
D 2 and thereby conſtitute an angle, more than go de- 
grees, and therefore is called an obtuſe angle, and the ſum | 
of all is, that an angle is either acute, right, or obtuſe. 
An acute angle is that whoſe meaſure is leſs than a qua- 
drant, or arch of 90 degrees. 3" OH! 
A right angle is that whoſe meaſure 3 is a ; quadrant, Dr 
arch of go degrees. And. - 
An obtuſe angle is that whoſe ſive is more than 4 
quadrant, or arch of 90 degrees. 
rig v. The meaſure of an angle is an arch of a dels, deſcribed 
„ the angular point, intercepted between the two ſides, 
8 | as 


Wo Pim An! 0 YIoh 


as containeth the angle, (an angle is cs expreſſed by 
three letters, whereof the middle letter always denotes che 
angular point, as for example} if you expreſs the angle 
Z XV, the letter X ſignifies the angular point, and the like 
of, all other angles, in generalß 7). | 
The complement of an angle, (or arch) is ſo wich of an 
arch, as the arch that meaſurestheatigle wanteth of a qua- 
drant or arch of ninety degrees] So if an angle containeth 
60 deg. the complement to an arch of 90 deg. or quadrant 
is 30 deg. and the like of any other angle. 
All angles concurring upon one right Rar in à center, 
being taken together, are equal to a e FE or 1 80 de- Pig. V. 
Srees. > B 01. ,&Q P13 9103 SU 
: 80 the Sues of the right tes a 4 a, Bc. berlin at 
the point C, are (taken ways equar tl a ſemicircle or, 
180 degrees. 
Faving thus ſhewn the eoiiſtruRion * Plain Kalk * 
ſcales of chords, &c. and the nature of angles, I ſhall now 


proceed to apply them to r in tue ee of 
plans in general. 


ProrLem 1 ml. | 


* | E } 4 oc '% A 
1 „ 
Th make a plan equal 70 2 2 given. . 


Pet it be required to make the plan X 8 gg iv to the 
given plan I V. 


1. By problem VII. part L ſect. 4 having firſt drawn , 
the line 1, 2, and made the ſame equal to A B, make the 
angle 2, I, 3, equal to the angle BAC. 

2. Make the line 1, 3, equal to A C, and make the 

angle I, 3, 4, equal to the angle A CD. 

3. Make 3, 4, equal to C D, and make the angle 3. 4. 
F, equal to CDE. - 
Make 4, 5, equal to D E, and make the angle 5 
Fs: 6, equal to D E E, and by the ſame rule paſs through 


the whole, and thereby you will complete the Ane X * 
which will be e to the given Lake T V. 1 | 


\PropLen Iv. 3 


4 1 ſecond danke, 1 — — — 


| ts be required to make the plan Y "4 equal t 0 the 
n plan W X. e ee 


Fig, VI. 


_ +> = 
P SE 
ä 


—ͤ—ñ—I 


— 


— — — — r — 
— —— "5 f 
— | * _— — 4 —— co. —— — 


q 
| 
| 


| 
; b 
F b 


507% of the Geamemical, Conflnadtion Wn 


1 Mobs the parallalogram: 1. 2. % 105 equal to * 
d draw the diameters: 23, 23, and 21, 22. 391111 
1 3, 14% „ 9s) ON * o, "equaP * AN 
Th, and RM. S113 ing! r 
Make ol 19, and. 10, 25 "equal to 4 B unc 


oY (1910 tt! 73 
F. B. 1 HIITEL 1 81 (4458 {5 = J) 919 ; 1h 4 31 


*. 
. — 


hy Cone the longeſt: nenn Aide 7. dad mike 
27 equal to W I. and by problem XI. ok. I. Paßeg. by. 
are the arch l $0616 3 31900151 £004 

vw, . . Make 21, 5 and 23, C equal to OR and os, zd 
" © he apr p problem 9 deferids the arches 35 55 oy, «hd, 
333 vir 51 07 164 03.018 et >] ABI 81 — 

4 Continue the end 9, 10, and make 11. 9 an 4 1 
5 7 en to NL. and MO. 5 300 911 a 9115 g 40 d AG 
N le the parallelagrem 11, 12, 13, 14, equal 100 
* 5 OP Q and make 13, 175 and 18, 14. qual to PE 


8. Continue. 2 3 7 infinitely towards. 1 55 and make 
5 II eu to W. Vedi 1 

By problem Xi. part I. describe the areh 17, 1 5, 
18. 2 will complete the plan as required. 


. : TH Ma d404 1 
N B. If any y plan has a. thicken.” as the walls of a 
building, Ke. that thickneſs (be what it will) muſt be 


drawn parallel to the external ure, in ſuch rope or- 4 
ion as the thickneſs 1s found. oF" : 
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ae © A B 505 the angle or a building, Lg tis s required. 
Fig. VIL to draw upon paper an angle equal thereunto.. | 
1. From A towards B, meafure, or ſet off, any 1 
of feet (as for inſtance in this example five foot) and al- 
ſo from A towards C, at the points y and 5. 


2. Meaſure the diſtance between 5 and 5, and note it 
down on paper. 


AV < v 


. To draw the e on paper, firſt draw a Inne at 


pleaſure as D E, and from . ſcale of equal parts tale 
off five Neck on ropred wand & the five Por tet off from 412 


"+ 


5 x 5 N 


one foot in v, and with the other interſect the arch , o, 
in the point P, through which, from D, draw the right 


Tot | any part, 


wo EY and Uprigh 


the angle aßbreflid. With this diſtance fet one foot on D, Fis- vim. 


and with the other deſcribe the arch o, . Take ten foot 
r compaſſes (the diſtance detween 5 and 5) and ſet 


line D P N; f0 ſhafl che right lines D E and D N, form 
the angle NDE, which ſhall” be equal to the angle 0 AB, 
as required. And what is here {aid concerning the 


taking off this angle, the fame rule is alſo to be under. 


ſtood of all other angles 1 in general, be they . right, 
or obtuſe. 
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. to take the 155 3 a wy; Wee . or wall, which + is 
of an ellipfis or circle. ogg 


4 1 


Let it be ede to aſeribe the pla of of the + crooked 


| lite A B C. 


Practice. 63 ee 
11 On a pics of paper deſerlbe 2 crooked line, as near 
like the crooked line A B C as you can, and Aran the 
ſtreight line A C; this being done, meaſure two foot (or 
more according to the nature of the curve) from C in a 
r line towards A, as from C to 2. 
2. Meafure from 2 to the crooked line, as to e, and on 


your paper, of eye-draught, make a mark repreſenting the 


point 2, and from thence draw a line to the curve, to- 

repreſent the offset 2 e, and thereon {et down the meaſure 

of the offset 1 6. 
At a proper diſtance from 2, as at 4, (take another 


| offiet, and ſignify the fame in Your eye-draught with. the aig. 


true meaſure of the ſame; as alſo its diſtance from C, and 


in the ſame manner proceed, making as many offsets as 


the turn of the curve requires, till you have taken the 
whole down. This being — you may deſcribe the ſame 
ou paper, truly thus 731-5 
. Draw the line A C, by a ſcale of equal parts, equal 
n length to A C. 

2. Set from C to 2, the Ades meaſured, and on 2 
erect the perpendicular 2 e, and thereon ſet off the length 
of * offset. as — d in your eye- A. 


3 8 8 725 0K 


earetrical Cunſtruction of 

3. Set the diſtance C4; and on 4 erect the perpendicular 
1 4 and thereon let of the length of that offset as mea- 
Tur el. And in the like manner lay down, the, diſtance 
of every offset from one another, and their, proper lengths, 

and then you have the ends of all your offsets, through 
which You, may e race £Þ6; crook Land a re- 
. ins offs 03 Laps 5 art 71 
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Note, That te Sreater the Humber of 4088 are ta- 
ken, the more exact the curve may be drawn. 
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P ROBLEM vn 
How to kale the plan of any value whatſrover. 


The firſt ſtep to this performance, is 1 gy an eye- 

4 „ A of _ ſame, viz. a rough draught drawn by 
=  - hand only, expreſſing every wall, partition, room, door, 
=_ chimney, window, &c. and the larger theſe kinds of 
draughts are made, the better tis for you, by reaſon you 


have good room to ſet down every dimenſion, which in a 
{mall draught cannot be done. f 


1 ; Let it be required to make Aa plan G E F G H, which 
_ —_ is ſuppoſed to bes a * e 5 
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=_ . Make your 1 neo as A B 0 D, nnd 
= = 8 repreſent every door, window, paſſage, ſtair-caſe, 
partition, thickneſs of walls, rooms, &c. 

2. With your five foot, or ten foot rod, meaſure the 
length and depth withoutſide, and note thoſe meaſures 
| down to each reſpective fide, or length. 
1 .at the thickness of thoſe outſide walls, and 
= note them down allo. 
| fig. x, 4. By problem XXXII. ſect. Y part I. examine every 
= 8 angle, whether they be ſquare or not. If they are found 
| tobe ſquare, note it down, and if not ſquare, as acute, or 
| . obtuſe, then meaſure the quantity of one by problem V. 
= hereof, and thereby, with the length of the four fides 
given, you may, when you come to draw the plan of the 


ſame; by PAN XIX. Tec. * 1 L rene the ſame 
6 


„„ — Mare 
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I Meaſure the exact bfeadth of every. deor and win 
dom withoutfide,; and alſo the pers of briekwork between 
them, anlliſet thoſe meaſures down to! each MPs 
part. 26 The outſide walls being thus meaſur ed, the [next 
proceeding to be made is in the diſtribution of the parts 
ol ;therhowufe ;15therefote walk over the ſame, and ds you 
walk draw every pa rticular room; with its chimney; doors, 
c as near the Arz may be, as alſo every ſtalf. cäſe, 
paſſage, cloſet, &c. which being finiſhed, your eye draught 
18 n ftly prep afedto receive every dimenſion _ is to 
be taken. To which proceed, Ant, as tis beſt to begin in a 
corner robin Therefore make wbegining at I, where you bis. x. 
muſt meaſure the exact length of every part thereof, as 
alſo the thickneſs of its party walls, or partitions, and 
note each meaſure down ſeverally in its rel pective place, 
and; then proceed to K, and there perform the ſame, as 
all ar , MN, N., O, , 0, Kc. and thereby you 1 
have taken the juſt: dimenſion If every part contain d on 
that floor. And in the very fame manner, may you take 


the plan of the cellars and other lower offices, or cham- 
bers, when required. 


ass 
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delineaute à true dr augbt theres F from! Woo > e mofures 
alen, which b e Naim Stat of yearn 
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I. By the: "ID taken, itdppears the houſe is a paral- 
ae am 60 foot in front, and 40 foot in depth; there - 

fore, with your ſcale of equal parts, deſcribe a F arallelo- 
gram, whole longeſt ſides are each equal to 6 o parts, and 
the ſhorteſt to 40 parts: pricey; 213 ib 03 1 424 
2. The thickneſs of the outſide walls are found to de 
three bricks: in thickneſs, which is equal to two foot and 
three inches, therefore, at the diſtance of two foot and Fs: X. 

three inches, of your ſcale, draw the interiour line, parallel 
to the exteriour, and thoſe two arallel ng; do repreſent 
the thickneſs of the outſide walls.* e 

3. By the meaſures of the eyedratght the dale flo 
the angles to either of the adjacent windows is four, foot, 
as alſo every window and peer of brickwork Between. There. 
fore, divide the 2 lines A B, B D, AC and CD, 
in ſuch proportion, as the eye-draught doth exhibit, as 
alſo the internal line likewiſe, and thereby every window 
and out doors are truly divided i in their proper places. 


P „„ 


—— 
— 


54 of the Geanettica . Cilftruttion 1 | 
4, Draw. the. diameters. O K and MM, and on 1 I 
ide the diameter OK ſet. of : the breadth of the: halls O and 
EK, vis. 8 foot 10 inches, and draw on each fide the lines 1 
VV and VV, and alſo the thickneſs of thoſe walls, as they 

are found to n 
F. On each ſide hs: Aer M N the off this foot 
the: breadth of the entrance, and draw the parallel lines 
XX and X X, Which will divide the parts N L. and 7 1 
into four equal parts. | 
6. Draw the Ahle knen 4 ther lines X X and X *. 
ey are found to contain. 7 63 20 
J. Giye to the door of every room, 2 2 2 Z. 2 Z. its 
55 proper breadth, and from thence ſet off the ſide of each 
Fig.X. room towards the chimney, and draw the front of every 
chimney, as alſo ſet off the jaumes and chimney likewiſe, 
according to every ralpetave maurer of your Sc 

_ draug Hide ot br 

"Latth, Ben the two a Scorting) to each rel h 
dene meaſure, and the ien will be coinpleted,” as _ 
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* B. That the ſpace contain'd between any two pa- 
rallel lines, that repreſents the thickneſs of a wall, 
muſt always be filld up with Indian ink, &c. that 
thereby the ſame may be underſtood to bea ſolid, as 
likewiſe the baſis of columns, asy yy and y, &c. and 
thoſe parts that repreſent a door, or window, to be a 
leſt e Alamo 19 1 e 7775 bee ys X. 
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OI do adviſe the young practitioner to ben this 
problem well, and to practice herein for ſome time, 
before he proceeds any further, that he may be Per- 
MR whack Wy. be done beg a few days practice. 9 


This problem of taking the plans of nr Op is one of the ; 

_ moſt uſeful in architecture, and the eaſieſt to be acqui- 

red; therefore conſider the reaſons of the ſame judici · 
ouſly dener 700 e to problem VIII. 9 Hs 
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22 ow to draw the dy upright 0 front) of any 
WS 


AX. 0 + 75 « 


00 A C B D, which is an elevation raiſed from 
the plan E F G H, fig. Xx. 
1. Make your eye-draught X, and then repair to the 
building, and meaſure the whole front from B to D, which 
being juſt 60 feet, write down the ſame at the bottom of 
your eye draught. 51:01 
213. Meaſure the whole height 8 the nk at B to 
A. EE being juſt 37 feet, write down the ſame on your 
eye- -draught againſt. "a middle of the height. | 
.. 3+, Meaſure, the diſtance from B to o, from o to p, from 
? to 9, from ꝗ̃ to u, from & to r, from er to 5, from; to a, 
from # to , from 2 to from & to y, from y to , from 
2 toz4, from-s 4 to 55 and from z % to D; and write 
down the ſeveral meaſyres in each reſpective place. 8 
5 0 Meaſure the diſtance from G to h, from h̊ to , from 
= to x, from x to /, from / tom; from m to n, and from 
7 to A, and write down the ſeveral dimenſions, or mea- 
ſures, in their reſpectiye places, as 1 be den in the 
_eye-draught.. | | 
_ The meaſures, or Saba: being than taken, and 
noted in your eye-draught, proceed to the delineation 
; thereof as follows. 
I. Make the parallelogram AC BD, in ſuch proportion 
that AC and BD, do contain 60 feet of any plain ſcale, 
= and the fides A B and C D 37 feet, as noted in the 
| eye-draught. 
2. On the lines B D and A c. ſet off the ſeveral mea- 
ſures h, o, Ps, 7. u, 7, „ 75 u, 2%, * 5 2 ⁊ 4 and 
2 b. 

FW 1 55 the lines o 9 2 49, ut, rr, FS, th, 9, 
WW, & &, JJ, & &, & 4 E à and x b & b. 
4. On the lines BA and D C, ſet off the 3 mea- 
ſures 3. 8. „% Os: tx. 6 3t the points þ, i, k, i m, u, 
E, and draw the lines 5 55 11, kk, Il, mm and u n, 
which will interſect the former, and truly form every 
3 window, door, &c. contained therein, and thereby com- 
; ere the i N as Iva, 
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To delineate the geometrical upright of any of: the 
- Bodo orders; of :architefiire "( 3 1 any frufture) 


IX 11 JON 
. ' actor ding. to any * aſſighta. VP 
1 4 TI 1.71 ung 903 
; . hs _ * 
| | 38495 FITC GAR 4 | 
of 03 416991 notl: For Exaniple, / at Dune cs 3 
; Bic * A! 0. 4 Fei 1 55 111 90. 1 1 il. — 1 1 51 1811 1 195 125 TIE. 3 Ls 4. : 5 


AIEæt it be required aero this She tdicil uptight 
"of the attick bale, with the dorick capital, architrave, 
-freize and corgith oi adi alogw 272.914: 1 = 
Ihe meaſuring rod, Wich which” the ſevera i parts "of! S 
cult andbifsientablature are meaſured, 18 the diameter | 
cof the column divided into! 6 equal p parts," called mi- 
nutes. Every architect divides ce menibers, or parts of 
his orders, in ſuch proportion as he thinks moſt Aeecihle, 
as may be ſeen in the laſt folding pages hereof, wherein 
are exhihited not only the geometrical profiles and 
ſectionso of the moſt noble antieit orders of the Romans, 
but alſo of Hriruvims,t Palludio, 1 Scamog gi, 8 erlio, Fig 78 
nola, D. Barhano; \Cataneo;' L. B Alberti, V. 20a, 22 | 
H. De Lorme, Perrault, Ee Clerr, A. Boſſe and Michael 
Angelo; which I thought fit to ſubjoin to this work, in 
ſuch a manner, as for the young ſtudent to behold,” at one 
view, the great variety, contained among them, as well 
as to make choice of ſuch a as Wn beſt ſuit, his pur 
ſe. id 3 Fe 8 1801911 aa 
© 0 ien of 3 is is a del Wh the dif. 
tance between any two of thoſe lines is called the hei, ght 
of the member, as the diſtance between 100. right lines 
A A and B 40,1972. the line A B, or A 40. 
The projecture of every member 18 That length con- 
tained between the centeral line of the column and the 
termination thereof: the entablature of any order is the 
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ſore ſet off * min. 


Gs ſet oft from c to E one man. - 
infinitely, and parallel to C K. 


fore ſet off 4 min. 


/theekfore ſet up one min. 


F ans a Fan 


And as "ris-wſual for all architects to prefix to every memn- 
ber its exact height and projecture as in the ſeveral figures 
XVI, XVII and XVIII, therefore draw the right line A B, 
1. make it equal to 40 min. (as there written). 


On A, erect the perpendicular A D, and let it repre- 5 


ſent the centeral line of the column continued through the 
baſe; alſo erect che e e A 40, and e continue it 
infinitely. | 
. Becauſe the height of A B and A 40 is 10 min. 
ere ſet off 10 min / from A to B, and from A to 40, 
and draw the line B 40. 
4. The height of the next member Be, is 7 min. ; there- 
7 from B to c, and draw K Parallel to 
1 o a3 e 
F. The next — — c E i 18 1 min. . 2 in height; there- 
and draw the line E L 


6. Becauſe the lines CK and E L. are each 1 min. in 


: length; therefore ſet off 26 min. r from (to K, a from. 


E to 8 and draw the line EnK.; 
7. Continue L K to M, and divide. K M into two e- 


qual parts at N, and thereon deſcribe the arch MPK. 


in height; 8 
from Re to F, and draw the line F un, 


8. The next member E F, is 4 min. 


infinitely. ä 
9. The next ns, FG is 1 min. : high thangibes ſet 
off 1 min. =, and draw the line G 0, infinitely, an PU: 


lel to all at. former. 


10. Becauſe the lines F , 2nd G 0, are each 37 min. 
in length; therefore ſet off 35 min. from F to u, and 


from G to o, and draw the Une A 0. 


II. Draw the line 2 L, and divide it into two pre) 


parts in m, and thereon, with the diſtance m wy) Ne 


the arch 2 Q L. 


I2. The next member GH is five min. 18 Highs; there- 


fore ſet up 5 min. 5 from G to H, and draw the line H 7 
daun to G o, and extend it infinitely. Ho 5 


The next and laſt member is one min. in . E 


from H to I, and draw the 
line Ir parallel to the former, and extend it infinitely alſo. 


REY Becauſe the lines H q and Ir, are each equal to 33 


min. f; therefore make H 7 and I „ each equal to 33 
min. . and draw the une 7 1. 


15. Draw the line o, and POS ws it into two Pa 


parts at P, and thereon, With the diſtance Po, deſcribe 
FFF Make 


the arch 0, R, * 


4 
* 
8 
y = 
2 
N 
* 
, 3 5 
- 7 , 
; 
. FS 
* 
8 
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Fig. XVII. 
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17. Dram the right tins r, and on , ith the diftahos 


+4; deſcribe the arch 7 u, and with the fame CUE on 35 


the arch v u, interſecting the former in 1. 


18. On the point , deſcribe the curve r f, and twill 
complete one half of the attick wr and baſe of the ſhaft, 


as aa 


2. Let it be required to delineate the get metrical upright 


of the dorick capital, fig. XVII. 


1. Draw the right line A a, inflilitely; and at A erect 
the perpendicular A I, for the centeral line of the capital. 


2. At x man. + diſtance from A 2, draw the line B 5 pa- 


rallel to A a, and make A à and By each equal to 28 min. 
and draw the line 2 Þ. 


At 3 min. + diſtance from B b, draw the law Cd in- 


| finitely, and parallel to Bb. 


4. Continue 2 þ to e, and divide h e into two eq nal 


parts in the point c, and thereon, with the diſtance c b, 
deſcribe the ſemicircle 5 30, e. 


F. Set up 9 min. from G to D, and draw the line D 7 | 
| N ä 


6. Take 26 . in your ene, and ſt that diC- 


| ance from Ce to d, and from P to wa and draw the line 


v fe | 6d 


7. Set up 3 min. = r from D to E, and draw K L infinite 


'B. Divide E D into tate f parts at the points a a, 
and draw the line a g and u , infinitely. 


9. Set: 30 min. from E 2 K and continue 4 F to 1 
and divide L I into three equal parts at the points n and 
nu, from which draw lines parallel to / L, and they ſhall 
terminate the lines F ghz 
10. Set up 6 min. and : from E to F, and draw the 
line F n infinitely, and parallel to the line EI. 


II. Make F u equal to 36 min. and draw the line K 2, 
which divide into 5 equal parts, and on the points K and 


n, with an opening of 4 of thoſe diviſions, deſcribe the ar- 


ches 2 1 and 4.4, e g each other in the point n, | 


5 wherean, with the radius n K, deſcribe the arch K 2. 


12. Set up 6 min. = from F to G, and draw the line 


Go, inſinitely, an parallel to the line Fu, and at e- 


rect the ; perpeaniula eee 


min. 


1 Set 


16. Make H/S equal to 30 min. and on the point 8 e- 
f rect he! Rao: 8 2 and make Sz gs os to twice 


* 


3 
7 
1 
3 


3 


. 
8 


1 3 TIS 
4. Fig g. 2 repreſents the ide of the member H SO 6G Fig, XVII 
which: deſcribe as follows, viz. draw the line 8, and 


5 and draw the line r 4 | Fil 
4. At the parallel diftanite ef 4 min. Ars D 1 F Fig. XVIII. 


© 
0 


Plan and L n | 


Set up 2 min. =. from G to H, and draw the line 
His 5 el, and parallel to G o, ar make H, equal 
to 39 min. as alſo the line [ , at the n 7 of 


biſſect it in R, and divide each half into 5 equal parts, and 


with. the diſtance of 6 of thoſe parts, on the point o, de- 
ſcribe the arch 7 7; alſo with the ſame diſtance on R, de- 


ſcribe the arch 6 6, interſecting the former in the point 8, 
and alſo deſcribe the arch 5 5. This being done with the 


fame opening on the point 8, deſcribe the arch 3 3, inter- 
ſecting the laſt in the point 9. 


1 5. The points 8 and 9 are the centers of the arches 


OR and RS, which compoſe the face of the member, as 


required. 
16. Fig. N tobreſinty the fillet B b a A ( under the a. 


tragal C de b B) with a ſection of the ſhaft, which deſcribe 


as follows, vis. biſſect » A in i, and make m equal 
to three times 7 z, and draw the line A m, and on mn, with 


the diſtance n A, deſcribe the arch A 8, and on A the 


arch m ?, interſecting the former in , which i is the cen- 


ter of the arch or hollow A 7, as will complete che ca- 


pital With the : aftrugat as Tn 


J. et it be ONO We 70 delineate the geometrical up- Dorict, Ar. 
chitrave, 

Freise and 
. 


* of the dorick, Hehitrane, Freise and cor nice, big. 
RYE 


1. Draw the line A a, at pleaſure, and at a ere& the 


perpendicular a, o, which is to repreſent a continuation of 


the centeral line, from which every meaſure of projecture, 


and on which every meaſure of height is to be accounted. 
2. At the parallel diſtance of 11 A draw Be infi- 


nitely, and make a A and B Bi, Kaen N to 26 min. and 


draw the line A 5. 


. At the parallel a * 14 min. „ r Ad in- 
to 27 min. 


finitely, and make BS and C a, Each eq 


infinitely, and make Ce mw D J. each dee to 0 min. 
and draw the line e * oh 


6 Ws 


EX 


Fa 


0 the! * Granierrical Cniftrudtion of 
F. At the parallel diſtance of 45 min. draw the line 


E 2 infinitely; and make D g and E h, each equal to 26 


min. and draw the: line g H. 


6. At the parallel diſtance of 5 min. e F k 7 dee, 
ly, and make E: and F &, each equal to 27 min. and 
draw the line i , alſo make F/ equal to 30 min. 

7. At the parallel diſtance of 5 min. draw G x infinite- 
155 as alſo H o, and male G 2 and H 0, Lach equal to 
35 min. 2. 

8. Draw the ie In a, 1 divide it into 4 1180 parts, 
and deſcribe the triangle uml, making the fides n and 
m l, each equal to three parts of Inu, Ang the point 7 1 
the center of the arch s;,/2,2/34: 04 


9. At the parallel diſtance of 6 min. draw I Pgr — 


ately, and make I 7 equal to 39 min. and 2, and make | 


Ir equal to 64 min. £ 


2 


10. Draw the line 4 o, and with the diſtance 0 90 on o, 


| deſcribe the arch P, and on 9 the arch o P, interſecting 


each other in the point P, which 1 is the center of the 
aneh d 9 0c. 


1 I. At the parallel diſtance of 8 min. Hos: K 8 ſs 


nitely, and make K S equal to-1 i and draw r S . l 
make S7 equal to 1 min. 


12. At the parallel diſtance 2 min. 2, draw Lo 'Y 


infinitely, as alſo M P, at the wand: ror 85 of = min. 


and make L 2 and M , each equal to 68 min. and draw 
9 JON * of 


Draw the line 7 2 and divide it inks) two ROT 


bes. in 2, and on , with the diſtance 7 , deſcribe the 
arch w u, and with the ſame diſtance on % deſcribe 


the arch Z u, interſecting the former in # which is the cen- 


ter of the arch A and in the lame manner on , deſ- 
rig Xii. _ the arch w . 


At the parallel diſtance of 6 min. , draw N 8 in- 


Gai as alſo OT, at the parallel liſts of 2 min. 


and make NS and O T, each equal to 76 min. | and EZ 


draw the line S T. 
Is. Draw the line P'S, and divide it into two . 


parts in V, and with the diſtance PV on P deſcribe the 
arch V @&; and with the ſame diſtance on V deſcribe the 


arch PQ, interſe&ing the former in Q. whereon, with 


the ſame diſtance, deſeribe the arch PV, and in the ſame 


manner on R, the arch VS alſo, which will complete 
the profile, or geometrical elevation of che architrave, 
freize and cornice, as required. ſs 
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To ente the 7 * the aue order. 


This ornament is ſeldom uſed in any order befides the Fig You. 
dorick, and is always placed in the freize exactly over the 


column. The height of this ornament is always equal to 
the- height of the Rene wherein tis placed, (the capital 
excepted) and the breadth to half the diameter of the 
column at the baſe. | In every triglyphe are 7 parts, vzz. 
two entire glyphes or channels (as 2 m) meeting in an 
angle, two ſemi-glyphes, as 2 i, and three interſtices or 


ſpaces, as & J, &. To delincate this ornament you 


— Rs 
1. Take 15 min. and place from D. to 25 and from W 


to b, and draw b Z. 


2. Divide D Z. and E 5, each into 6 r parts, and 


draw the lines à b, à b, Kc. : 


3. Set 1 min. from / to * and from E to Sp and draw 5 


the line r e 


On x, with the diſtance * o, deſeribe the quadrant 


o n, and with the ſame opening on n the ſemicircle o n o. 


Hence it appears, that the triglyphe muſt be divided in- 


to 12 equal parts, of which two muſt be given to each 


entire channel, as well as to the ſpaces between, and one 
to each ſemi-· channel, at the extreams. 


5. Continue the lines b J, à b, &c. through the liſt of 
the architrave towards o 0 0, &. a dan the 2008 7 2 


* 


6. Make the parallel diſtance of 2 ?. equal to. ' min © 73 


and 94 to 4. min. 5 


Lali ly, if 7 lines be - ik 28 the points. 1916 Sg 


| ſection vr, &c. towards the points eic c, & . (which 
are in the midſt of the liſt) till they meet the line p p, 
they will truly form the guttæ, or drops, and: complete 


the whole, as required. 


Theſe guttæ, or drops, are made either in ſhape of the 
fruſtumof a Cone, or n and oftentimes exact cones 
or pyraments. n A N ede 

When trigly 1 are placed: cant an W entablsturg, 
the empty ſpaces between muſt be exactly ſquare (and are 
called metops). From whence it happens, that in many 
ſtructures the triglyphes are left out, on account they can- 
5 R not 
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znzniot be ſo diſtributed, as to make the empty ſpaces, or 
. metops, exactly ſquare, Theſe metops are oftentimes en- 
—ů 155 riched with oxes ſculls, fruit, flowers, &c. according to 
| the nature of the building wherein they are intro- 
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5 aud alſo on # the arches n, and a6. 
« With the ſame opening on 4, deſcribe the arch 2 
„The points o and 7, are centers whereon you 
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288 | 46 bar ice. K 5 
1. Draw the line I H for the centeral line. iſ | 
2+ 70 the firſt o problem IX. hereof, delineate the 
of» lake K = equal to the afli gned height of the pillaſ- | 
ter, vis. 7 diameters, &c. and through the point L draw 1 85 | 
B C parallel to E F, and make KK KEH LO LB 7 
each equal to the ſemidiameter the pillaſter, — Com 
$ moni! od) Gotioini Him yori bhs X31 v3 fl. — | | 
4. Draw the right lines B E. and C E, and then will. 
the. body of the pillaſter be completed. " In _ 
5. By the ſecond of problem IX. hereof, delineate the. 
capital A; and by the third, the architrave, freie and cor- 
iſh: MD N, and then will the whole be completed, as 
required. 770 VV 1 
3480 (agg 0 PEATE VI. lt - 
£ ae Ban bs ractice. | fl } 


© Draw the centeral line A Q. „„ Fig. II. 
+ By the firſt of problem IX. hereof, delineate the 

"3: Make C1 equal, to the Wight 
. che column, VE... dia 
vint T Arn, 


cc. and through the 
N e —— © the „ 
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I + 4 * 


up > one from 


3.4} 


aw the right 1 40 E. : UE 2 5 
and II., each equal to Aemddiame. 


ter at the capital or head of the ſhaft, vis. 26 min. 


and dr 
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7. On F deſcribe he Fed Gaa : H, and make the 
chord line 4 a, equal to L K and parallel to G H, and 
draw the right lines L a and : 4 ae 
8. Divide the arches a H and 4 G, Ito any number 
of equal parts (the more the better) ſuppoſe 4, as in the 
diagram at the points 72 m 0 G, &c. and draw the lines 
u n, mm, and o, o. | 
9. Divide FI into the ſame number of equal parts, as 
a 6 or 4 H, which in this example is 4, at the points 
I, 2, 3, L. and through the points 1, 2 and 3, draw the 
ri ght lines WI X, T2 V and * 3 S; at br angles to 
ihe centeral line A . ; 
10: Upon the points 2 and 15 wr? the perpendiculars 
n R, u S, or at the diſtance of 1 , draw the lines 2 R and 
as parallel to F I, and 1 wil interſect the line R 3 8 
in the points R and S. | 
II. At the diſtance: bf: 2 Mm, draw the parallels n T 
and mn V, and they will interſeet the line TAN in the 
points T V. 
x12: At he diſtance bf 2 0, dtaw the plenilcls 0 W,. and 
0 KX, and they will interſect the line WI X in the points 
W X. „ 
Laſth, lines being drawn from G to L, and from H to 
K, though the ſeveral points of interſection W T R, and 
SV X, ſhall truly form the diminſhing (or upper) part 
of the ſhaft, as required. 
9 which being added the capital and entablature, as 
before taught, the whole Wal 5 compleced, as requi- 
red. n . 
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N B. That in 1 as "this upper 5 of the 
aft of every column is ſo much leſſer than the up- 
per part of a pillaſter, by ſo much as the diminu- 
tion of the column is, as generally in the tuſcan, , the 
dorick = Fo the ionick:, the corinthian , and the com- 
poſita 4, of their diameters at the baſe, therefore when 

you are to delineate any pillafter, &c. with its entabla- 
ture, fromany ofthe geometricalelevations, at the end 
_ hereof, you muſt add to the projecture of every 
- member, half thediminution of the column, and there. 

by cer member will haye its true pro jecture. 
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7 delineate ths geometrical upright of ay | wreath 4. 
Wawa or iter at 


Theſe kind of wm may be decerbel divers ways, 
but none ee dan 2 rr 


razr VI. 


practice | 


1. By the preceeding problem, Hellgate the mn Fig. ur. 
ſhaft BO DN, and make BA equal to B D. 1 
2. Draw the right line A D, and on the point A with 
any radius, deſcribe an arch as CZ, which divide into 12 „„ 
equal parts at the points 1, 2, 3, 4, &c. 7 N 
3. Lay a ruler from A to the ſeveral points 1, 2, 3, by 5 
&c. and draw right lines to The tide of the column D B, 
as to the points , u, n, &c. 
4. From the ſeveral points 1, u, u, he. Aa the right 
lines nm, u m, u mn, &c. parallel to the baſe D N. 
Df. On N, with the diſtance Nin, deſcribe the arch n i, 
* with the ſame opening on n, deſcribe the arch N 2, 
interſecting the former in the 1158 755 Which! is the center 
of the arch Nm. y 
6. Perform the fare operation at the ried diviſions, 
and ee you will complete the ſhaft : as required. 


PLATE vn. 


Shewiig how to perform the . ſaid operation a di . 
e way from the een FAD 


Praftice 


1. By the preceeding problem, delineate the ionick 
ſhaft E RP Q, and make PE equal to one third of F P, 
and draw the right line F E. 

1. With the diſtance E F, on E deſcribe the arch'F V, 


and on F the arch E V, and alſo on V the arch E 1, 2, 
35 45 5. l Ts 8. 9, 10, LL F. 
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AS. Tolle the arch E. 5 2, 5 &c. F, into 12 equal 
950 ” parts, at the points xy 2, 31 490. $516 7, 8, 9, 10, 11, 
| - | and from them draw right lines parallel to the baſe PQ, 
= A till they interſect the column in the 1 3 25 Ay c. 
and o, o, o, Koe. n \ 
4. Divide each of the diviſions n, u, "590 and 0, o, , 
Kc. as Qo, or P x, into 4. equal parts, and with the 
diſtance of 3 of thoſe parts, deſcribe: the ſeveral arches 
therein on the points P, u, u, u, &c. and Q, p, o, o, 
&c. interſecting each other in r, r, r, &c. which points 
of interſection are the centers of the ſeveral arches that 
compoſe the column, and W deſcribed will com- 
plete the ſhaft, as required. 
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5 be, the lle rein, in « fo mall colamns. 


Practice. 


* By the 1 problem 5 the dorick 
ſhaft ST G 1, and make IK and GH, each equal to G1, 
and draw. H K, and the diagonals, K G and H I, inter- 
ſecting each other in 2, whereon deſcribe the arch K I. 
21. Make the triangle G mn H, equal to the triangle 
— Tl 8 and on m deſcribe the arch HG. 
3. Make K M and H L equal to H K, and draw the 
gu LM and the [ook Fay MH and L K, interſecting 
each other in , the center of the arch H . 
4. Make the triangle K 2 M equal to K 2 M, and on 1 
W Tf the arch K M, and ſo on with all the others, Mi 
and thereby the whole will be completed as required. 
The ſhafts fig. VI, VII, and VIII. are the fame ſhafts 
completed, whereby their effect may be adjudged. 


Fig. V. 


PROBLEM XIV. 
Pars VII. 


Hon, to divide the breadth of any pillaſter into its 


F utes and fillets, and 70 * Fe SECTIONS upright 
* the fame. 


N 


. The: 5 ig proportion for dividing the | 
breadth of a pillaſter, is to divide every pillaſter into 
ſeven flutes and eight fillets, and that the breadth of e- 


4 very 


Pu, 2 | ( pr "EY BN 


| very fillet e contain : part of the breadth of a flute, and 
thereby the breadth of every pillaſter ſo fluted, is divid- 
ed into 29 equal parts, bis. eight equal parts contained 
in the eight fillets, and twenty one equal parts in the ſeven 


flutes, each containing three, and thereby every fillet is 

equal to; of a flute as aforeſaid. This being well under- 

ſtood, we I now proceed to the LIC LEE conſtruction 
thereof. 


PLATE VII. 


Lei the line E G te the given on of of a pillafter, 
to be drvided into its. Jer an anos fired. 


„ 


. Draw a the at pleaſure, as A B. 


2. With any ſmall opening of the Crip, ſet off 29 
times of that opening, beginning at any part thereof, as 
at B, and ending at A, as in the figure. 

3. Having thus ſet off 29 equal parts on the line A B. 
the next work is to make an equilateral triangle chere 
from, which thus perform. 

On the point A, with the diſtance A B, defis the 
arch B a, and with the ſame diſtance on B, deſcribe the 
arch A a, interſecting the former in the point C, and 
draw the lines AC and C D. 

4. From the angle, or point C, draw right lines through 
all the 29 diviſions marked 1, 2, 3, &c. and continue 
them infinitely, and thus have you prepared in effect an 
inſtrument that will at once divide the breadth of any pil- 
laſter that may be Biven, as ſhall aa by the example 
in hand. 

5. Take the given line FG in your cant l and ſet 
that diſtance from C to E, and from C to D, and draw the 
line DE; and becauſe the figure is equilateral, therefore 
adds equal to the given line F G, and by the lines Co, 
Co, &c. drawn through the 29 diviſions, is divided in- 


to 29 equal parts alſo, which 18 the diviſion of the pil- 
laſter required. 


Operation. 


I. Ere& the perpendicular E H, which repreſents one 
ſide of the pillaſter. 


2. The firſt fillet being equal to 2 of D E, therefore 


at the diſtance E b, draw 35 5 parallel to EH, and it ſhall 
be the wil or outſide fillet. 


. 


Fig. XIX. 
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of the Gange Gifs Fo TY 
3. As every flute is equal to three fillets, cle 


8 4 three equal parts from 3 to c, and draw ec 


parallel to 5%, and it ſhall be the firſt or outſide flute. 
At the cs of one divifion from c to d, draw a 4 


4. 
for the next fillet, and alſo at the diſtance of three diviſt- 


5 rom A to e draw: F e for the next flute, and in the 


ſame manner, taking one diviſion for a fillet and three 


for a flute, you will complete the flutes and fillets of the 
pillaſter, as required. 


N B. The depth of every ate in the pillaſter is: the 
- breadth of the flute, therefore to deſcribe the cir- 
cular termination, ſet up ; of the breadth of the 
flute from x to z and that will be the center of the 

curve that terminates the flute 0 0. and the like of all 
others. me | 


Tis to be led (as I Jad, WT that in 188 
10 the figure being equilateral, the breadth of any 
1 may thereby moſt readily be divided, be the 
ſame but the tenth of an inch, or 1000 eas cee N and 
therefore of univerſal uſe. Ps 


The 128 M N is the SPLIT, of a ſmaller 8 | 


which is divided in the ſame proportion and by the. ve- 
ry ſame rule, and is inſerted to ſhew the reaſon of the 
figure without E ANY more words, to which L refer vou. 
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PronLec XV. 


To nails the baſh iS, or lan of tbe 2 of a column 


mnto 7 24. fintes, and 24 FG 


The number of flutes were 8 limited to every 
order, the dorick being allowed 20, and the ionick 4. 
But that limitation has been diſpenſed with, with di- 
vers of our modern architects. In this example twill 
be ſufficient to divide a ſemicircle, ' or the ſemi-baſis of 
the ſhaft, inſtead of the 1 the laſt being but the 
firſt repeated. .. 


Practice. 


| Plow and U jigs. 


Practice 


'T Let B D be the diameter of the baſis of 3 a column 
ven. + 

l 2. Divide the ſame into two equal parts in A, 404 

thereon, with the diſtance AB, deſcribe the ſemicircle BC EF, 

| Divide the ſame into two quadrants by the perpen- 


dicular A C, and divide each quadrant into 12 equal parts, 


and draw the lines a, a, a, a, &c. through the ſame. 
And thus is the ſemi-baſis prepared for the —— 
of the flutes and fillets. 


4. Divide any of the | 12 parts (as B * into eicht e- 
qual parts. 


5. Take three of thoſe eight equal parts in your com- 


paſſes, and on thoſe points where the lines a, a, a, &c. 
interſe& the ſemicircle B C D, deſcribe the ſeveral ar- 


ches 2, i, i, i, &c. which ſhall be the ED and in- 
te rvals of the fillets, as required. 


— 


* 


PROBLEM XVI. 


. To 3 the 4. is, Or plan of the ſhaft of a . 


into its 24. flutes without A as 15 11 uſual in he do- 
rick order. 


1 ſhall here (a i in the laſt) make aſe of the e 
only. 5 


Practice. 


1 Complete the ſemicircle BC D. a Pee the ſame 
alſo into 12 equal parts, by the lines 2, u, u, &c. 


21. Divide any one of thoſe parts, into eight equal parts, 
as the part x and 2. 


Fig: XX. 


Fig. XX. 


From the ſeveral points where the lines 2, u, u, &c. 


: interſect the ſemicircle, on thoſe ſeveral lines ſet off two 


of thoſe eight parts, as at the points o, o, o, o, &c. which 


are the centers of each flute. Therefore on thoſe points, 
with the diſtance o 1 or 0 4 KC. 
arches, 


— a5 required. 


PROBLEM 


deſcribe the ſeveral 
and they will complete the —.— of the ſemi- 


Fig. XX. 


Of the: Geometrical Cunſtruction of 
CT 
1 Prone XVII. 


75 de [rite on a paper # ade 857 &c. the ö geo⸗ / 


metrical. upright of a column, with its Jes and fit 
. 
To deſcribe the geometrical 1 of a . is 


to ſhew in what manner the flutes and fillets diminiſh 


in their breadth, as they THEE. the extream parts of 
the column, 
Practice. 


"xx © Nerd the interſection of the flutes and Mak; 
draw the lines 1, 7, 7, r, &c. perpendicular to B D, 


and complete their terminations with circular lines, as 


in the figure, they will complete the geometrical upright 
of that part, as required, and every flute and fillet have 
its due breadth, according to the rules of perſpective. 


PROBLEM XVIII. 


To ae ſcribe (an the afore aid manner) the geometrical 


upright of a rej, "WAY 775 TOs only, as often u fea: in 
. aarick Tow” ve 


43 


Practice 


a5 


Fig. XX. T. gp 805 3 interſection of the flutes in 1802 ſemis 


circle BE D, you draw the lines , s, , &c. perpendicu- 


lar to B AD, and complete their terminations with circu- 
lar lines, as in the figure, they will , that 3 
trical upright, as required. 


\PaonLEv XIX. 


To divide the ba aſe, 6 or plan of 5 2 of a column 


into Is 8 e e e fo ain 


Practice. 


Fig. XXI. I. on A erde the baſe of the ſhaft, as the chrrle 
B a4EBD E. = 
2. Divide the circumference into 20 or 24 equal parts 
by ws lines u, 7, r, r, &c. 
OY Make 
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TIES? 


2 


. 


e (gs 2 85 


i 14 FR, 7 B, each equal to | 7 mM, and draw the 
niht line à b. 

4. Complete the geometrical HTN 4 d c bh, and draw 
the diagonals 2 c and d B, interſecting each other in. , 
the center of the flute à 0 . 

'5. On A, with the diſtance A 1, deſcribe u cirele 
arrr, &c. interſecting the lines r, r, r, &c. which 
the 24. centers of the 24 flutes, whereon, with-the radius 
. b or 47, you may os the whole, as required. 


Prove . 1 W 


To dion the baſe, or plan. 1 the 2 of a column 
into ts 20 Or 24 fintes, STO to V ignola. 


Practice 


+15 On E. deſcribe the baſe of the beg as the circle „ 
AAB D. Y Fig. XXII. 
2. Divide the circumference into 20, or 24 equal parts | 
5 the lines e, e, % K.. 
3. Make 1 5 and 2 d, each equal to 7 2 and draw the 

right line B. | 
> Complete the equilateral triangle 4 A b, and then will . 
the angle 4 be the center of the flute 4 b. 5 

5. On E, with the diſtance E 4, deſcribe the circle 
ee, interſecting the lines e, e, e, &c. in the points 
e, e, e, &c. Which are the 24. centers of the 24. flutes, 
whereon, with the radius 4 þ or à d, vou may complete 
the whole, as required. 


N. B. That although both This ſhafts | in theſe 3 
are divided into 24. flutes, yet you are to underſtand 
that neither Vitruuius or Vignola made uſe of any 
more than twenty; therefore if you are willing to fol- 
low their rules therein exactly, you muſt divide the 
circumference of the ſhaft into 20 parts, Inſtead of 
24, and then proceed in all other reſpects, as in the 


preceding problems, and thereby you will complete 
Fe whole, as OT . 


Press XXI. 


To divide the | ba of the ſhaf? of a column, into ite 
* . | 


1 e *Practice. 


i f * 6 85 4 
' Y 


the conerica onna of 


Practice. ok 
Fig. XXII. I. On A NE: the baſe of the wat, as the circle 
2 4 a, &c. 8 
2. By problem XV. hereof. delineate the flutes and 
fillets r 
1 : | On o o, &c. with the radius o, 4, o, 2, &c. deſcribe 
x _ the arch r 4 s, &c. and thereby vou will deſcribe the 


cabled futing, as — 


Pr0BLeN XXI. 1 5 


To divide the ba 72 of the af #\ a 1 into its 2.4. 


 fimes and 14 fillets, after the manner F the columns 
1ithin the Pantheon. 


Fo | Pradhice 
Fig. XV. I. Deſcribe a dls refretnring' the baſe of the ſhaft, 


and divide the circumference thereof into 24 equal parts 
by the lines a, a, a, &c. 


2. Divide each part into y equal parts, of which give 
4 to every flute, and one to each fillet. | 

. Make the depth of each flute, equal to the breadth 

of every fillet, and then will the whole be e as 7 

required. —_ 

Fig. XXV. is the plan of the dorick ſhaft cut into cants 

inſtead of flutings withou any cavity, firft taught and 

practiced by Vitruvius, which I here inſert, to ſhew the 1 

young ſtudent what a great variety there is contained in 

the form and manner of er columns. 


PR OB b EM. XXIII. 1 


76 de 1 58 5 zonick voluta according to the antique —_ 
manner. = 


P LATE N. 
Practice. 


Fig. I. Delineate the Abacus B A, and from the point 2 8, 
let fall the cathetus, perpendicular, and delineate the hol- 


low of the voluta B B, the oyolo BD, the logs BE, and 
the cinfture or annulet B F. 


"3 Draw 


«AF 47 


„ Plane hd. Upright. NI . 


* 


the point I 3. 


3. On the point 1 3, with the diſtance i3 Y, Aribe A 
4 circle or eye of the volute Y X 2 and draw the ae : 


— 10 quare . 


4. Biſſect YX, XT TZ and. 2 Y.i in the Points 1, 2, MW 
Pom _— draw: the. geometrical ſquare. 1 2 3 + and alſo the 


diagonals, I 3 and 2 4. 


F. Divide each diagonal i into 'C, equal Nh at the points 
5. 1% 


6. Make 1 4 equal to; of I 25 as alſo 2 c, 3 d, 4 h, 


I 6 u, 7%, 8 k, 9 o, 10 mn, II 7, 12 5, and thus will 
you have divided the eye of the volute into its proper 


centers, on which you may deſcribe it as follows, vir. 
on the point 1, with the opening 1, 28 2, deſeribe the 
arch 287 B, and on the point à the arch A n, alſo on the 
point 2 the arch B C, and on c the arch m9; likewiſe 
on the point 3 the arch C F, and on d the arch W E, and 


ſo by removing to the other centers 4 h, &c. you will 
complete the whole voluta, in the moſt ele gant manner 
as can be deſired. And that the young ſtudent may have 


a perfect idea of the centers thereof (Which in number 
are 25) I haye in fig. II. deſcribed the eye of the volute 


at large, wherein the numerical figures denote the cen - 


ters of the exteriour line, and the ſmall italick letters the 


centers of the interiour, which in an inſtant will enable 


n to delineate the fame Toth great yur and TOY 
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9 of 3 Tuſtan order. 


4 
111 


1 Draw: the right lige F B ſo as to paſs: through the 
middle, of the aſtragal B E, ee the cathetus in 


of the bee 8 1 Dine Mie 15 
tercolumnation if the Tuſcan, 'Dorick, © Tonick, 
| Erimbian and Compoſe Orders of Architefure. 


[ 1 E Tulcau or LY: of Tags (Gith 77 ee 18 the 
moſt fimple and ſtrongeſt of all the orders of ar- 
| EAR "og it hath-no ornaments and but few. mouldings. 

This order was firſt, made. Py. BR Afiatic. Indians, who 
N are 


i, þ 5 
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Of the Detivaiis,-Propertin, d. 
and brou akt it it 


are ſaid to be the firſt that inhabited Iraly, a 


into that part, called Tuſcana or Tuſcany, and from thence 


was called the Tuſcan order. 1 81 
And altho this order is of all others the inoſÞ — 5 
* ſimple, yet many noble ſtructures have been built 
therewith, as the ports and entrances into cities, amphi- 


theatres, bridges, &c. and particularly that famous! co- 


lumn of the Trojaus, that of Antoninus at Rome; and 
likewiſe that of Theodofs us at es "ria. ef which are 
all cemuaining in ah day. FC 


* 


The p roportion, n enen and intercolumnation of 
this rural order is as Follows.” * 


o Ps Ws. 
Ly J 2 


I. The ſhaft only. without its er and clpitat't is in 


2s ſix diameters of the ſhaft's baſe, and the * of 


the baſe and capital each a ſemidiameter thereof. 


2. The entablature of this order i is ſeldom leſs than + of 


the. ſhaft” s height. 
. The TSS hath to 3 of che thaft' 8 baſe 


1 75 its 3 and the ſhaft at the upper _ diminiſh- 


S 7 of its diameter at the baſe. 
3 The intercolumnation of this order may be made 
very large, by reaſon the architrave is generally made 


of wood, but the 3 ene is about | 8 eee = 


the that's at the! Uſa? 


1 


en Of the Dorick order. *** 


- The Dorick order is of all others the rap grave and 
maſculine, and the moſt agreeable to nature. Scamo2z2t 


calls it Herculean aſpect, in regard to its excellent propor- 
tion. This order had its 5 and name from the Dorz- 


| 7555 de — — e - 4 


this noble order, is as 8 ; 


ww { } 


LE, The mast, BS of the baſe wy 0 3 3 


alone) is in len he feven diameters, but when in Porticos 
and mural work but fix. | 5 

2. The height. of the capital is a nee of the 
ſhaft's baſe, as alſo the Attick baſe, &c. when uſed here- 


1 in. 


ER 


i the Tiſtun Dorick, &c. 


in. For you muſt note, that this order was anciently made 
without any baſe, as may be ſeen by the geometrical 
profiles of the Theatre of Marcellus, the Bath of Dio⸗ 
Clervan, &c. at Nome, at the end hereof | 

Ihe entablature is generally two diameters in hei ght, 
2 18 oftentimes enriched in the freize with trig gi pes 
and metops. The ſhaft of this order is oftentimes fluted, 
with a ſhort edge without any fillets, as laid down by « 
Palladio and Vignola, in the preceding problems of ſect. I. 
hereof. And as I ſaid before, that the ancients, never 
uſed any baſe to this order, ſo tis alſo to be underſtood 
of pedeſtals ; therefore when any are uſed herein, Palla- 
aro. allows cheir height: to be two W and: 7 of the | 
ſhaft s baſe. 

4. The Lion of the ſhalt 18 Lui the ſhaft's Frog 
18 at the baſe. And the intercolumnation of this order 
is three diameters, except at ſuch times when the diſtri- 


butinn of the: tri r1glyphes and DO. rue STS 


Mm of the luck order. 5 


The lotick Wa is an exact mean proportion, between 
a the delicate and the robuſt. Virruulus compares it to a 
matron decently. dreſs d. "IT. was firſt inyented, or intro- 
duced by Jon, in Jonia, e in 1 and tis aid 


£6 $- 


chis order. 


The Proportion, diminution, and intercolumnation. of 
this decent 1 order, is as. e 407011 


* The ſhaft _ its 6 = capital, were tt 
but 8 diameters, which by the moderns was thought too 
little, and therefore to give it proper ſtature, they added 
one diameter, ſo ſo that it now contains 9 diameters in height. 
The ſhaft is fluted with 24  Hutes, - with fillets between, 
whoſe: breadths are equal to of a flute. Þ 
2. The entablature is = . of the altitude of the column 
and its corniſh is. alas. adorn d with denticules. . 
3. The height of the pedeſtal is two diameters ind * „ 
and its intercolumnation two diameters and 2, which is 
the moſt elegant manner of intercolumnation, and by Vi. 
Fruvins | is called Eu/izHos. _ 
© Lafth, The diminution of the ſhaft is 2 of the diame- 
ter at the baſe of the ſhaft. 
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. «Ar E 
js AE J . * * * 
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q 3 5 I ny ? Þ 8 MSF. ; of. 1 F 1 I f % 14 2 
act A ; 


10 


n ee os t6 29iow 
The Cornchiin abies, is the very. pride and delicacy. ot- 10 

the other orders. It was firſt deſign d by an architect of A. 
thens, and executed at Corinth, a noble city of Pelopon- 


ne es, or Morea, , from whence it had its ing! 10 name 
of, Corinth in order. , E ig 3 s ö n 


The. proportion,” re e 4 and | intetcol 2 4 tho of 
th yay order, 15 a5 follows. 9. e103 OF OIEG TAR DON 


fq 4 
4 ; gf te. ; 2 ” ? o * 1 * ; #5 * 4 3 1 ? I 4 * 
wed 3£ J. N . ö 74 4 3 


172 The ſhaft withe its bed and pit i is ig diameters and 
a LT and ſometimes 9 and 2, and oftentimes 10 dia- 
meters in length. If the ſhaft pe fluted, the flutes mat | 
be made according to problem XV ſect. I. hereof. © 
1 The height of the capital is one diameter of the 
| ſhaft: at the baſe; of which arr abacus muſt be a ' ſixth, 
or ſeventh part, and the remaining quantity being divided 
into 3 equal parts, the two Jowermolt 1 is the true height 
of the firſt and ſecond toure f leaves, and the third or 
uppermoſt part being divided into two equal parts, the 
upper. part of thoſe two parts ſhall be the N of the 5 


volutas and the lower The cauliculi. F 48 
| 3. The height of the entablatüre 18 2 of the . 


eee the baſe and capital, except When applied to 
Land and magnificent buildings, as the Roman Paubeu, 
3 The height of the pedeſtal. muſt be. r of the. alti- 
tale of the column, and the diminution of the ſhaft - of 


the diameter at its baſ am.. IIIT -Out 


. Ihe intercolumnation 18 two diameters and, 185 as 
in \ the Lond order of the Tonick. N 


4 20 LL 91 3, 3 YO it by II. EY 4+ # K. 2 212 lil 181 2 J i 
7 "a mo CE * 2 x * 1 -— * 14 * 4 q 
F413 L 5 ; ( 21 e - f 07 27 ©; e Ty | 11 . 1 20 14411 
TIEN V. 0 the Co tnpofite order. Te 
# F * 1 * * % *: _ N 
1 4911 171 252 (79:07 + 11 JI {FC # F297 4. 41 JR 2 51 8 LTD 7115 tf) 910 


The Compbßte difles;: is of Roman extraction, and by 

many called the Italian order, and oftentimes the Rvinar 
order Tis compoſed of the Tonick' and Corinthian orders, 
and therefore is called the compoſed order. iti e DAB 


6, 


6. Semih O'S el Isg S075 to Jagen on .s 
Propart! ion, diminution an intercolumnation of 


thi onde 88106. i Follows: 111 10 10110 gon I168949 31011 9113 


a ball } 4 21 LP * 5 eech 


., The ſhaft, with its baſe an _— ten diameters 
| in length, e A nd its wi. | 1 7 e br rail thereof. 
8 855 Its 


non at, he baſe, 7 . Jian 
op "ng be t. f deſtal! is generally equal tot T of 
the column 8 alk 


Wa 4911 its baſe is either attick, ora com- „ 

ound: of the attick and nick. FCC F 
And altho t cle proportions: of all the five orders are — 
tins? eſtabliſüed, yet not with ſo great a ſtrickneſs, | but I 
that the, oO may vary therefrom, upon ju be. „ 1 


1 : 


cafrons, f s the grandeur. and conyenieney of a buildin 
F 
ALE * 1 ; . FREY „ 
of doors. mofogonq od on Wu - 
: 2 *\ 10 ** : 5 . 5 | | ; ; | 7 
nity es. „ = 
>. That t the PORK, of inner doors b\ leſs thay | 
+ | Ty 89 fo 54 : ; 
Z a -, nor more than 6 feet. 41 f 
That t 1 oors of the 2d ſtory 4 
FS: x 


4 * 


the doors ff the firſt, and the 1 tl 4s :141 
That an arch of brick or one be turned over — = 
door, to diſcharge the weight that prefles uponthem, — I 
ee ruines the ſtructure. ff 2, 
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| 432 dr git ol on a 25115 . da beomd | 
Tha 4 the magnitude ad 3 of wi | 3 


tional rooms tl 


at they ate: to illuminate; er 1 

height of every wine 

breadt 1; With 

as 28 to; beineceffaryy bolts bond li 260 44% 
That the height of the en in the 14 ſtory be 7 of 

the firſt, and the height of the attitk or 3d ſtory + of 


the ſecond . 15 „„ 
n the angles 6 of ky WOT 


That windows be not placed to 


building, that thereby tile ſtructüre be not . 
5 eee SAGLIO IDK) 19 28) OF aps hat 
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Arch teGonical: Ae atid 


That, over every. window be turn d an arch to diſcharge 


the weight that lies. over them. 


That no girder be laid over any door or Window, but 
always on the moſt ſubſtantial part of the brick or ſtone 


Peers, &c. that ſolid may reſt upon ſolid. 
That Venetian windows have their pro} ortions, as fol- 


low, 9/2. (fig. IX. plate VII.) that the height A B be e- 
qual to twice E F, and that GH, and G D be each W 


405 to + E F. 


. the centers of all pediments be placed down the 
centeral line at the diſtance of © the length of the co- 
rona. So the point c of fig. X. plate VII. is the center 
of that pediment, being the diſtance of a, 5, ſet down 


to and the like of all others in general. 


Ul. Of gates. - 


That the hadith of principal gates of e entrance be ne- 


ver leſs than 7, feet , nor more than 12 feet. 
That the height of principal gates of entrance be never 
leſs than their breadth and 7 nor more than twice, Which 


is the beſt proportion. 


5 IF Of halls. 


That the hath of "halls, be not leſs an twice their 
breadth, nor more than three times. 
That the height of halls] whoſe cielings are Aat, be not 


4 * — 
5 4 4 4; * 4 * 2 14 $4 +. #8 
. . 2 3 . 1 : . * 8 
. 9 3 8 3 * 4 2 4 * 


le than = of he breadth, or more than: of the length. 


That the 5 ght of halls whoſe cielings are arched be not 
er than 5 0 more than FE of their breadth. 


go 10 55 V. of galleries. 


That their fite be towards the North, on account . 
the North light is the beſt for painting, pictures, &c. 


That the breadth of Salleries be not leſs than IS feet, 


nor more than 14. 
That the length of galleries be not leſs than F times 
their breadth," nor more than eight at moſt. 


That the height of galleries be equal to their breadth, 11 
with Hat = Ems, but if arched, the breadtlt and , + or 5 


VL of antichambers. 


That the. 18 of. all antichambers be £92. to the 5 
pothenuſe of a right angled plain triangle, whoſe legs are 


each equal to the breadth of the antichamber. 1 
Ae That 
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© Of» ArchiteAonical Ariomt and Analogies, 


| T hat the breadth of all antichambers be proportional to 
the whole ſtructure. That the height of antichambers 


be not leſs than ; of the breadth, or more than! of the 


length, when the cieling is flat, and when arched, to be 
not leſs than 7 7, nor more than 2 of their breadth. 


Vi Of chambers. 


That all principal chambers of delight be placed to- 


wards the beſt Prolpects of the country, and if poſſible to 
the Ea/f. © 
That the length of chambers never exceed the breadth 


prog of the breadth;- therefore the FORE may be the | 


breadth exactly, or the breadth and f, =, © or = 
That the height of all chambers of the firſt ſtory, 
whoſe cielings are flat, be not leſs than; ; of the breadth, or 


more than ? of the length. | | 
That the altitude of chambers in the ſecond floor = | 


z of the firſt ſtory. © 
That the altitude of the chambers 3 in the third floor 
be + of the ſecond. 
vn. of Floors 99 5 


That the floor of erery ſtory in 2 building be Fs le- 
vel throughout, ſo. as to paſs out of onè room into ano- 


ther, without going up or down ſtairs, a8 is common. in 


many buildings. 


That the height of the level of the firſt (0 or © ground) 1 


be never leſs than one 55 nor more an * feet. 


5 0¹ hall | chimes. 55 


That the proportion of hall chimneys bs as follows, viz. 
Their diſtance between the jaums from 6 to 8 feet; their 


height from 4 feet: to x feet ; their projection from 2 


feet = to 3 feet at moſt ; the breadth of the j Jaums from 8 
to 24. inches or more, 28 occaſion may require, — 
to the order that the chimney 1 15 raren WEL. 


2. Of chamber chimneys.” 


7 * the proportian of chamber mode 15 as ; follows, 
: vie, their breadth from 5 to 7 feet, their W 77985 
T's and 4 projefinre 2 feet and FOR 10 r1thg97%9 L 
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wy Mel cut I 


- Ti £ +7 4 SER Ts s. 
he 3.0 chimne! in ſt tr afndyw ad: 
9Crmeth, f cl ; ys i udies, "bs rift lone aft 


& 2Þ 


That And AR. of cinch in fakes be 48 15 4 
has IS. their breadth from 4. to 7 fect at moſt; 5 their 
height 4 feet , and projecture 2 feet E. 

That the fünnels of chimneys of ation or ſtudies, 
be not narrower than 70 inches, or wider than I 5. which 

is a 7 5 5 ſuze for kitchin chimneys., 


, ww 


904 


07 10 | 0iltoq "Ut I Of the funnels of bannen 1 . 


# * 


That the 1. e Ty bog bro — dy an” 5 the 
Je may drive down, the ſmoke into the room, or too 
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- 1 
— 


narrow, where it cannot have a free paſſageee 6 
oo} TOE it the funnels of chimneys be truly poopandicilar, 


J » '% 
a4 © 3 


therwiſe the ſmoke cannot freely paſs, and; irren will 
3 Ve. ; 2 11 L 


il 


hat no timber, oil, Ke. be laid nearer to the Jap 2" 
than one foot. cnn no 1 


— That no trimming Jollts be laid nearer than 6 inches to 
the back of an) chünn en. 
ak That the funnels of albchimneysthave not any tiber, 


25 girders- Joilts GC; laid ther eim, 0 other | 1 8 che buil dj ing : 


will be in A of being reduced to aſhes; / bad ya! 
en unc 1 5113 


IIS. 
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2 $7 3 "ok ilts, rafters, and d girders... 1. Won 94 : | 
That the greateſt diſtance that jo joiſt or rafters, are laid 


177 


from each odor, do-n not exceed Iz inches, and quarters 
14 inches. cenie led JO 


rr 
14144. 1 
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That no joiſt bear at a greater len th than 12 feet,.or 
fing leralichs more than 10 feet. 10 pace any: Boks 3 
That the length of Hoiſts laid in the Hall be not &ſs 
than 9 inches,' and i no g Finde hi be Teſs than "Tz AS. | . 
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That ſtair caſes be ſpacious, light Ka — 1 in aſcent. 


That the breadth, of ſtair. caſes be not leſs than 4, feet, 
or more than 12 feet. 


That the height of : lep be neyer leis tha ; i 141 hches, hs 
more than 1G: 11913 AS er 97 1 4 700 11911 IEG 


That the breadth of ſteps be never more clan 18 inches, 
or leſs than 12 inches. 
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tions, band that they be truly keyel 


at the ie of fo ; DIAGN 8 be bee 0 


: the 4 ent Wall“. Wer 
4, That the moſt heavy materials be imploye 0 
foundations | 
A. That all walls diminiſh: in thickneſs,” according 10 
to nature: and height of the ſtructure. 
6. That every wall be perpendicular. sf bf 5 b 40 
_ «4; That ſuch bricks a8 are not el burnt; be. nod uſed 
ihe hy building. att zi 3. 251 


in the 


8. That the dani of all bricks i in Uthe grunhd hos — 


collars! vaults, &c. be: of the whole height, an; thoſe 
that have no cellars to be : of the height. 1 4th 1 
g That the kitchin be ſpacious and light, and as re- 
mote from the parlor as poſſible, and to be under ground; 
as alſo the pantry, bake-houſe, till 1 we wack a dairy, 
and ſervants: offices in general. 

10. That corniſhes do not project too Ap out from the 
building, whereby the windows be darken d. en 

II. That of all kind of arches none is ſo enge As 5 the 
ſemicircle. HC 42 | 
12. That the de pth of: all dne be never more chan 
T foot, nor leſs hw: 9 inches. 


13. That the thickneſs of pillaſters, uf doors 1 win 


Prey be not more than 5 of their =pyrenre, nor leſs 
than e 
14. That the projecture of pillſtrs in general, be of 
their thickneſs. _ 
I. That the roofs of all buildings = not too Hind, or 


two light, and that the interiour walls ſupport an. of the 
Ame 


machines be made to raiſe the ſame therein 15 
- Laſtly, That convenient drains, to carry away ſoil, &: 


be well contrived, and ſecretly placed, with vents to diſ- | 


ae the noiſome Ms rg 


4 


16. That convenient ciſterns be well placed, plenti- Z 
fully to furniſh every office with water, and that proper 
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of mY hefe 72 and U g decline Plai: 
Scale, for delineating A rehzte@urez Gardening, Ke. 
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T H 4 8 ſcale being deſigned but: for the N of nic 


chitecture and gardening, it is therefore made to ſuchi: 


a breadth and length as is ſuitable to the magnitude of any 


draught whatſoever. And although this inſtrument was 
defigned for drawing only, yet it may, with a great deal! 
_of- — and delight, be applied to the practice of archi- 
tecture hich at the end _ I ſhall demonſtrate. In the 
uſe of this inſtrument tis required to have ſuch a te- ſquare 
as-is uſe with a drawing table, well known by all archi- 


tefts, & g. and the breadth thereof muſt be exactly equal; 


to r the breadth of the inſtrüment. The lines on this ſcale: 
are of two kinds, vag. parallel, as therlines a; a, a, &c. and 


centeral, as the lines of the trigons|G-H'IL KL, and the 
chords over the trigons MG]. The parallelogram CDEF, 
repreſents g of a pillaſter or column, and CE its ſemidi- 
ameter, and conſequently either C D or E F, the cente- 
ral line of the pillaſter or column. The diagonal ſcale at 
the end thereof is treble; for . you have an inch in a 


hundred parts, ſecondiy an inch, Abd laſtly = of an inch 


in the ſame proportion. Which ſcales are of great uſe in 


delineating maps, that were meaſured with Cunter's chain, 


which is divided into 100 links. The trigon adjoining there- 
unto hath its baſe divided into go unequal parts, and is 
a line of chords from which, to the center, are drawn 


right lines, which divide the ſeveral parallels therein in 


the ſame proportion, and thereby you have 20 lines of 
chords to 20 different radius, &c. The diagonal lines C F 
and E. D are drawn, to ſet thereon the half length of 
any column or pillaſter. The diagonal E D is to be uſed, 


When any queſtion is to be anſwered. by the trigons I K, 
and the other diagonal CE, when by the trigons MG HL. 


The trigon G hath both its ſides equal to the ſemidiameter 
CE, whereof the outward is divided into 30 equal parts, 


each repreſenting a minute, from which are centeral lines 
Ae N | | drawn 
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drawn to the center, which divide all parallel right lines 
drawn therein, in the ſame proportion. 


The trigon H hath its fide. oppoſite to. the center divi- 
ded in ſuch proportion, as the Whole breadth of a pillaſter 
is divided by its 8 fillets and 7 flutes; from AE diviſi- 
ons are lines drawn to the center, which allo divide any 
line 0 18 Parallel | * the outlide, in mw FAT 4 lame pro- 

orti | LO] DY 1H 

The trigons 1 and K, ite divided. "after the ta ame manner, 
as that of 1 in the diviſi on "of the diameter of. a co- 


lumn With | ites only, and that of” K with its flutes's and 
fillets. ii . Ein oe 85 3 Ta: hoy ; 
The trigons IL and M are mite, to furr ith the e 
{ſtudent with ſcales of all ſizes, either for Rates of feet 


and inches, as that of iT, L, or feet 92 as that of M. 


ON b "Pu 8 5 3% TI N G2 Wike 
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The. ende 4 ade few, or nad Being VOY 70 ud 
the ſemidiameter thereof, divided into its 30 min. by 
which the Whole pillaſter, or rag} with as e e 
Jreize, and corniſh 75 * meaſured.” 83 An SF 1 b 8 

J 71 3 C3. [4 4109237 17 B ** ET Fo £1 194470 | 4 9 4 8 212. | > 
Let A B be the half height of a colum n : given, to fi 
the purer Aide into min 1 a J 
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May h te . on the knen, and taking 
A B in your compaſles, move the edge of your ſquare to 
the outſide at C, and at C make a mark on the ſquare ex- 
actly over the line C Ik, and from that mark ſet off the diſ- 
tance of AB taken in your bands on the edge of the 
ſquare. as-ab N 5. 
2. Slide back the ſquare, till the point X l over the 
; 3 CF, in the point Y, and then ſhall that edge of 
the ſquare that lies over the trigon G be the ſemidiameter 


of the given column, and the centeral lines be divided 
into 30 min. as required. . 


"Tis: beſt, when the anmieter 18 nus on. 
draw a fine line with a black lead pencil by the fide of 
the ſquare; over the whole breadth of the trigon, and 
then you may take away the ſquare and work from the 
. Gyilions of 19 196 black lead line, as occaſion requires. 
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"he height of pillaſter being 280 10 fnd'its Bre ath, 
and 1 "* Fl We and 8 Fllets. . J 180 * 115 Will 
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1. Let! it be ect to find the iaadin > Iibifon — the 
pillaſter, whgſe height is equal to the aforeſaid giyen line AB. 
$72. Tee. the" paint, * on (as before) and then will 

the 6ther edge of fthe ſquare cut the trigon Hin the p. int x. 

3. The line 1 is the breadth of the pillaſter, and its di- 
viſions, by the centeral lines, are the true breadths of eve- 
ry. Jags and FSR as. required. 4% 1 0% mY 
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The je beight 0 1 a —_ being given, to fond the 3 
ter, and meaſure (or true breadth) of every flute and 
Wa, contained i in the geapretricaf ehe of rhe Jams. 


8 yh KY x 


The trig on 1 e and fillets. i is the trigon K. there- 
fore you TY uſe the diagonal ED. ana 
Let the height of the column be (as afore) equal to twice 
the given line AB. 
1. Place the! 1 CX at Z, bahen will the other edge 
of the ſquare cut the trigon K in the points 2 1. 
2. The line 2 u is the diameter, or breadth, of the co- 
lumn, and its diviſions by the centeral lines, the true 
breadths of N flute and fillet, as mnie X 


Pio W. 


To ge be - he true mea fe ures of the des Pentubne: in 7 
_ the geometrical upright of a column, that is fluted without 


fillets (as i e in the dorick N Zo out nee 
Ae, 


Let the eiche of the column be. as aforeſaid, þ cal » to 
twice the given line A B. 


+ as 


3 5 the ee lin, are the true breadth of e e 
very flute, as required. 


Note, That to find the l or i of the 
flutes and fillets, &c. at the top of the column, where 
they are narrower than at the baſe, you muſt Place 

the 


of an inſpefional Oey Srale, "IJ OE 85 


the diameter upon the reſpective trigon, ſo as to inter - 
ſe& the ſides and be parallel to the baſe hereof, and 
the lines of the trigon will divide the diameter into 
its true diviſions of flutes and fillets, &c. as required. 
And the like of any other part of the column what- 
ſoever. L r 
| PaobLan bes INIT 30 


To rookies any dart of a line, as a model, minute, &c. 
Into feet and * and thereby make this inſtrument 
univerſal in Practice. 


Let 4 5, in the trigon I, repreſent. y inches, and tis re- 
quired immediately to find a ſcale of 12 inches ſuitable to 
it, whereby any part may be meaſured by feet and inches. 

1. Take the line 2 h in your compaſſes. 

2. Fix the edge of the ſquare to the center H of the 

trigon L, and ſet off the line 4b, on the edge of the 

ſquare from H to 7. 

Move the ſquare towards the line 1 , 3 Ke. tin 
the point z exactly lie over the line H 5 (as on the point 
E) and draw by the edge of the ſquare the line I K, which 
by the 12 centeral lines will be diyided into 12 equal parts, 
(s of which are equal to the given line à b) and is the 
ſcale of 12 inches ſuitable, or proportionable to the line 
a b, as required. 


A ſecond example. 


e CE 7 repreſent 20 inches, how to ford a 
N of 12 inches Proportionable thereunto. 


Practice. 
I. The = FF, 20 is Io, therefore lay the edge of i 
te-(quare to H (as in the laſt example) and ſet off the > of { 


CE. 

2. Move back the edge of the ſquare til the point, 
or = of CE, cut the line H 10. 

3. The edge of the ſquare being not moved, draw a 
line by the ſame through the trigon L, which by the 12 
centeral lines will be divided into 12 equal parts, repre- 


ſenting inches, and proportional to C E that contains 20 
inches, as was required to be done. | 


62. When your column, or pillaſter, contains any num- 
ber of odd inches, radius or diameter, as 27, &c. 


take 5, &c, thereof, as 9, &c. and find the ſcale 
I Z | for 


Fig. I. 


Fig. I. 


Of the. Deſeriptits a Uſe, &c. 


for that number, and that ſcale ſo found ſhall be the 
ſcale Propottiatable to: Z7s; a8. Thquired. "BH 


The trig on M is an e minder of Nies bank di 
vided into tenths, by the xo central lines, as may be at 
once underſtood by a ſingle view of the ſame. Theſe 
decimal ſcales are of great uſe in meaſuring plans of gar- 


dening, and ſmall encloſures, taken by foot meaſure. And 


The trigon L which is alſo an infinite number of ſcales 


of twelfths, - is of great uſe in meaſuring plans of build- 


ings taken by feet and inch meaſure, which I recommend 


to the young ſtudent for the very beſt plain ſcale that was 


ever yet made publick. The excellency and uſe of it 
will be demonſtrated in the ſeveral parts of this work, as 
wy have relation thereunto. LED 
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of p ain Trigon e. 
8 Of nent lined triangles, 


Res ght 1 1 9 are diſtinguiſned by the arte 


of their ſides, or by the difference of their angles. 
As to the difference of their fides, they may be all equal, 


as A, which is called an equilateral triangle, or two fides 
may be equal and the third unequal, as B, which is cal- 


led an iſoſceles triangle, or all the fides may be unequal 


as C, which is called a ſchalenum triangle. And theſe are 


the diſtinctions, in reſpe& to their ſides. The diſtinc- 


tions of triangles, in reſpect to their angles, are three allo. 


I. When a triangle hath one angle right, as D, tis cal- 
led an orthogonium triangle. 


2. When the triangle hath all the angles acute as A 


tis called an oxogonium triangle. 


When a triangle hath one angle obtuſe as C or B, 
tis called an abligonium triangle. And theſe are the ou 
tinctions, in reſpect to their angles. 


II. Of trigonometrical definitions.” 


8 9 Any two ſides of a triangle are termed, or called, 
the ſides of that angle. So the ſides FG and E G are the 


ſides containing the angle F G E. . 2. Every 


0 ain, FOOTY 


>. Every ſide of a triangle is the ſubtending fide of the 
angle which is oppoſite. to it. So in the triangle F G E the 
fide FG ſubtends the angle at E, and the fide E F ſub- 
tends the angle at G, and the fide E G the angle at F. 
For in all plain triangles, the greateſt fide always ſubtends 
the greateſt angle, and the leſſer fide the leſſer angle, and 
1 ſides equal angles. 

.. The meaſure of an angle 1 is an arch of a ele deferks 

101 upon the angular point, and is intercepted between 
the two ſides that contain the angle. So the meaſure of 
the angle HI K is the arch cc. See the demonſtration 
of th II., Set. I part ll. 
4. Every circle is divided into 260 Jeans, and. each 
degree into 60 min. See problem XXX. ſect. II. part. I. 

5. A quadrant 1s ; of a circle. See definition 16. ſect. 0 

art. I. 

a 6. The 1 of an arch, leſs than a quadrant, 
is ſo much as an arch wanteth of 90 degrees. 80 the c com- 
plement of the arch CL is H C. 

7. The excels of an arch greater than a quadrant, is 10 
many degrees as the arch exceedeth 90 deg. 

8. A ſemicircle. See defi. 16. ſect. ] part. I. 

9. The complement of an arch, leſs than a ſemicircle, 
to a ſemicircle, is fo much as the arch wanteth of 180 
"06 
75 If a triangle have ſome of its ſides equal, it is ei- 
ther equicrural or equilateral. 


11. An equicrural triangle is that which hath two ſides 
8 equal, and the third unequal. 
212, All equilateral triangle. See the beginning TO] 
13. A triangle is either right angled, or oblique angled. 
14. A right angled plain triangle is that which hath one 
right angle and two acute ones. 
XIT; An oblique angled plain triangle is s that which hath 
all its angles oblique, vg. one obtuſe, and two acute. 
I6. In all plain triangles, the ſum of all the angles are 
equal to a ſemicircle, or 180 degrees. 
17. The third angle of any Plain triangle is the com- 


plement of the other 8. to two 5 angles, or 180 
degrees. 


Ll Of the ts of ſuch right 3 as are applied 5 
10 a circle, for the ſolution of right lined triangles. 


The right lines applied to a circle for the ſolution, or 
calculation of right lined triangles, are chords, fines, tan- 
gents, half tangents, ſecants and verſed fines, which may 
be projected to my aſſign d TRAINS, 8 as follows. PLATE 


Fig. II. 


tremity of an arch. So AC is the chord of the arch AMC. 


and on O erect the perpendicular O M, and by problem 


or right line N V, Wr 18 che Une of chords required. 


arch, perpendicular to the diameter, through to the other 
end, or tis half the chord of twice Fae A 


degrees, and thereby you will divide the line O M 1 into the 
* of ſines, as required. 


draw right lines from the center O, thro' each degree of 
the quadrant OMV, which lines, ſo drawn, ſhall divide 


of hin e. 


enen XI. 


Geert ey e e OTE 
Ia chard or H is a right line, F Ahe ex- 


2. A line of chords, is no more than 90 deg. of the areh 
of any circle transfer d from the limb to a right WIE. 


Conſtruction. LE e 


Draw the Bent line NV and biſſeect it in 0. une! 


on, with the diſtance ON, deſcribe the ſemicircle MNV, 


XXX. ſect. II. part I. divide the ſemicircle into 180 deg. 

2. On V place one foot of your compaſſes, and open the 
* firſt to 1o deg. on the ſemicircle, and deſcribe the 
arch 10, Io, and with: the opening V 20 the arch 20, 


20, and the like at every degree; and thereby you Il trans- 


fer the chords from the quadrant VM, to the diameter 


3. A richt fine is a | right tine drawn from the end of an 


Conſtruction. 


* From 10 deg. on the one fide of the 1 to 


10 deg. on the other ſide, draw the right line 10 L 10, 
interſecting the perpendicular OM in L. 


2. Perform the like operation throughout the ſeveral 


1 tangent is a ri ight line perpendicular to the diame- 


ter, drawn by the extream of the given arch, and termi- 
nated by the ſecant drawn from the center, thro the ex- 
tream of the ſaid arch. 


Conſtruction. 
On the point V ere& the perpendicular y. and to it 


the perpendicular V * into Aae Parts, and ſhall be the 


tangents . 


— 


> 
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of Plain Trigoninetr, Q 


5. A ſecant is a right line drawn from the center thro' 


one extream of the given arch, till it meet With the tan- 
gent, as the ſecant E go K. 

6. Half tangents are no other than whole tangents, num- 
bered double, as calling 30 min. a whole : tangent, and 
one whole tangent. 2 f tangents, and therefore 4.5 deg. of 
whole tangents is called 90 deg. of 5 tangents, &c. 


7. A verſed fine is a ſegment of the diameter, inter- 


| cepted between the right ſine, and the ſine of 90 des. 


IV. of divers aife efions incident 70 plain triangles. 2 


I. A plain triangle 18 contained under 3 right lines, and 


is either right angled or oblique angled. 


2. In all plain triangles two angles being given, the 
third is alſo given. 


In the analyſis of plain triangles, the angles only 


: being given the ſides cannot be found but by the reaſon 


or proportion of them. Therefore tis 1 requiſite 
that one ſide be known. I 


4. In a right angle triangled two terms ( beſides the 


Tight angle) will 1 ſuffice to find the third, ſo that one of 


them be a ſide. 


5. In oblique angled plain triangles tiker muſt be three 


terms given to find a fourth. 


6. In right angled plain triangles there are 7 caſes, and 
in oblique angled in triangles To caſes, . 8 


V. Of fans fer the 17. 18 of. the I 2 ca ae fue. 


TY 


ARI . 58 n 


If in a r right Aer plain triangle, the hypotenuſe be 
made radius, each leg will be the ſine of Ro oppoſite 


angles, but if one 5 be made radius, the hy potenuſe 
vill be the e at the other rk a ee N ereunto. 
In all plain criangles the Adewi x are proportional to we 
ſines of their . angles. 10 1291161 113 05. : 
4 oc Ups WA 21 118 577 wah. 2 4 
Ax 1 5 M il. 


As the ſum. of the fides of any angle, i to their dit 


ference; ſo is the tangent of half the ſum. me iN oppo- 
bite, angles to the 8 of Half their difference. 


Aa AxlOoM 


„ 
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Of Plus Tregonomerry: 
Ax 1 0 IV. 


we ; hk baſe of + longeſt ſide is to this ſum” of the "I 
fides, fo is the difference of thoſe fides to the difference 
of the ments of the baſe. 


wn 0 F the ſolution if the 7 ca 2 of right ahi 
Plain triangles. 


In right angled plain triangles, I call thoſe ſides which 
- comprehend the right angle, one the baſe (via the long- 
eſt) and the other the perpendicular, and the ſlope- line, or 
ade MEE: the 0 an gle, the ui, aa 


Cole I. 
Pratt vn. 


3 The baſe A B $0, and Fae + perpendicular A C 60, given : 
- 10 wy ihe angle BC * 


— 


F ig · Il. 


Solution. I. Geometrically. 


Fig. IL 2. Delineate B A equal to 80 equal parts of any plain 
ſcale, and on A erect the perpendicular A C, and make 


it equal ta 60 equal parts from the ſame ſcale as you 
laid down BA. 


8 2. From the extreams of the baſe at B. and perpen- 
| . dicular at C, draw the hypotenuſe C B. 

—_ 3. On C, with 60 Cares of a line of chords, deſcribe 
the arch 4 a, and taking the quantity à u, in your com- 


palits, and applying it to your line of chords, you will find 
it to contain 53: oo the angle required. 


A 1 2 


25 id Trigonomercl calculation 


YL firm, * Fl 10 babe rb 1 A 60, is to the bale B 4 
80, fo is the tangent of 45 degrees, to the tangent of 37 
deg. whole complement to a quadrant, or 90 deg. is 73 
deg. the angle required. Or, 
Secondly, As B A 80 is to the tangent of 4.5 deg. ſo is 


AC 60 to the tangent of 37 e. wie Samphomens 
is 73 deg. the angle „ e 


"Caſe : 85 


5 baſe AB $0, e BC A, FE 4. given, 
to fin Zh 4 ne 1 26206 8 
1 Ti end 0” . Solution. 


1 4 p o * Fake J ; 


Of Plain Trigonmeny: 575 


Solution. + Geomerrically. 


1. Delineate the baſe AB and make it equal to 80, 

and on A erect the perpendicular A D. 

2. Make the arch 2 n, equal to the chmplemant of 
the given angle, and through m draw the hy potenuſe 
B C, which will interſe& the perpendicular in C. 

3. The diſtance C A, being laid on your ſcale of equal 
parts, wil be found to be 60, which 1 is the length __ 
red. 


Fig: thy 


2. By Trigonomerrical calculation. 
Analogy. 


As 8 ſine of the angle BCA 73 . 18 to the 
baſe B A 80, ſo is the coſine, or complement, of the 
angle BCA 37 deg. to the perpendicular CA "OY as Te- - 
quired. _ - 


Caſe . 


The hypotenuſe BC 100, and the baſe B A 80 &ven, ” 
70 Jind 1 7 angle B C A. 1 : 


Solution. 1. Geometrically, 


I; Make B A equal to 80, and on A erect the perpendi- 
cular A D, and on n B with the length of the hypotenuſe Fig 1v. 
B C, deſcribe the arch om, mterſeting the perpendicular 
in C. 
1. On C, with 60 Aeg of your line of chords, deſcribe 
thearchr 5, and take the arch r s, and meaſure 1t on 
your line of chords, and it vill contain 1 3 des. the 
angle required. ” | 


2. By Trigonometricat calenlation. 


As the hypotenuſe BC 100, is to the . or 1 
of 99 deg. ſo is the baſe BA 80, to THF, fine of 73 deg. 
the "_ required. 

FTE thas. 


As B A 80, is to BG 100, uo i is * ali to 555 
fine of the complement of 5 3 deg. the angle re- 


quired. 
Caſe IV. 


_ The bypoternfe B C 100, and rhe angle Bea 33 te. | 
8 1 the Ne. e Fs | 


8 


388 


8 Solution. 


—_ 7 


 hHypotenuſe BC equal to 100. 


Fig. VI. 


line of chords; deſcribe the arch u, and make the an- 


and make the angle B equal to the complement of C, and 


B C 100, ſo is the fine of Long 190 B 9 A * "If! 1 
to the baſe woo as required. ot YA 


the baſe 80, as 5 required. 


perpendicular A C 60, ſo is the radius, or fine of 90 deg. 


Of Plain Trimmen. 


Solution. 1. Geometrically, 


15 "IO AC at pleaſure, and on C, with 60 deg. of your 
gle C equal to 53 deg. the angle gIVen, and draw the 


2. On B, with 60 deg: of chords, deſcribe the arch o o, 


1 


draw B A, which ſhall cut C A, the perpendicular in A, and 
being; meaſured on- your ſcale of GN Parts, will contain 
80, the W required. | 


2. By Trigonometrical calculation. 


As hs "radius, or ſine of 90 deg. is to the hypotenuſe 


Or thus. 


As the radius, or fine 90 deg. is to the fine of the an- 
gle BCA 73 deg. ſo is BC the eee 100, to 


Caſe v. 


Tbe aut A BC 37 tex. and the perpendicular AC 6 * 
„een, ro logo ho bypotems fe, BC. 
1 doaS, Solution. 47 Geometrically. 


» 
. ® TT 
1 2 4 ww 


* Draw A B at pleaſure, and on A erect the . 
cular A C equal to 60, and on C, with 60 deg. of chords, 
deſcribe ie arch 77, and make the angle C equal to 
53 deg. the complement of the given angle, and 
draw the hypotenuſe C B, which will interſe& the baſe 
BA, in B, and being meaſured on your ſcale of equal 
parts . contain TOO, as required. 


010 By. Trigonometrical calculation. 


. 
— 


As the fine of the angle A BC 37 deg. is to this 


to ths Go the! . 1700, as 52 
LY Caſe ” "i 


The hypotenuſe B C too, and rhe Fend. AC 
6o, gen, to Jind the baſe B A. 


3 pong Solution | 


required. 


of the baſe required. 


e 
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plain Trigonometry. 
Solution. 1 Geometrically. 


dicular A C, and make it equal to 60, and on C, with 
the length of the R deſcribe the arch U þ, in- 
| terſecting the baſe in B. 

3 length B A is the baſe required. 


>. By Tri gonometrical calculation. 


Analogy. 


As the hypotenuſe B C loo, is to the radius, or fine of 
go deg. ſo is the perpendicular AC 60, to Fe line of 37. 


| deg. the angle ABC. Then 


As the radius is to the hypotenuſe 1 Loo, ſo is the co- 
ſine of the angle A B C 53 deg. to B A 80, the baſe 


Or thus. 


Multiply the en ee into it Gl x as 608 the hy- 
potenuſe, and ſubſtract the leſſer product from the greater, 
then ſhall the ſquare root of the e be the length 


Caſe vn. 
| The ba e B A 80, and the perpendicular A C 60 given * 


to v the hypotent ſe. 


Solution. 1 Geometrically, 


I. Make AB equal to 80, and on A erect the perpen- Fig vu. 


dicular AC, equal to 60. 
2. From B to C draw the hypotenuſe required. 


Wy 2 Trigonometrical calculation. 


Analogies. * 
As the perpendicular A C 60 is to the tangent 9 45 


deg. ſo is B A the baſe 80 to the tangent of 37 deg. 
the angle A B C. Then 


As the cotangent of 37 deg. is to the baſe B A 


80, ſo is the tangent of 47 deg. to the 8 * C 


1oo, required. 
Or thus. 


By Ferre V. ſect. III. part. L multiply the bas into 


| its ſelf, as alſo the perpendicular, and add both the pro- 


& FD ducts 


1. Draw B A at pleaſure, and on A erect the perpen · Fig, VII 


b n 
1 
* 
1 
* 


ir VI. * the ſolution, if izhe; 5 ca Jes . oblique aun 


Fig. IX. 


Tig. X. 


ducts together, then ſhall the ſquare 7 root Hr that ſum, 


of plain * Tris commetry. 


be the hypotenuſe required. 


per a tt our 


| 1 zzz drier thee oo e.. 
The * BC 50 and C A 60 with the ang ABC 
27 deg. given, to find the angle C A B. 


Solution. TE Geometrically, 


” Draw B A at pleaſure, and make FO an te ABC 


equal to the given angle, and make BC e qual to 50. 
2. On C, with the diſtance of C A 6055 deſcribe the 


arch # #, interſeQing the baſe in A, whereon, with 60 


deg. of chords, deſcribe the arch @ m, which being mea- 


ſured on the line of chords, will be equal to 22 _ 9385 


min. the angle required. 


2. By Trigonometrical calculation. 
Analogies. By axiom II. 


As the: ſide C A "UE 18 to the Coe of the angle ABC, 


27 deg. fo is the fide BC yo, to Uni fine of 22 deg: 30 
min. the angle required. _ 


Or thus. 


As "the ade B S 50, is to the fide c A 60, 0 18 1 
ſine of 27 deg. the 3 6 A B C, to 22 deg. 30 min. the 


angle required. 


. Caſe II. = 7 
The /1des BC vo, and C A 60, with the angle ACB 


131 deg. 30 min. given, zo Jind the orher ah yi C A B ; 


and A BC. 
Solution. ok, Geometrically. 


3 R BC and C A, making the 8 C equal 
to the given angle. 


2. Join A B the baſe, We with 60 deg. of the line 
of chords on the points A and B, deſcribe the arches 


o pand qr, which being ſeverally meaſured on the line 


of . will be the quantity of the angles . 
2. By Trigonometrical calculation. 


Analogie. By axiom III. 
As the ſum of the ſides B C and CA 100, is to Ger 


difference, 


of plain Trignametry: - 


difference, viz. 10. ſo is the tangent of © the oppoſite 


angles 24 deg. 45 min. to the tangent of 2 their differ- 
ence, viz. 2 deg. 45 min. Then 
This ; difference ſubſtracted from the, ſum of the op- 


the + ſum of the SP angles — the ſuperior an- 


le. 
9 Or thus. 


rence, ſo is the tangent of © the oppoſite angles — 3 
tangent of = their differente. 


Then add and ſubſtract as before directed. 


2 


Cas © UI. 


7 % angle AB C and C A B. with 455 fade BC 50, 
oppoſite to the angle CA B given, to find the fo de or 
755 AC. 


Solution. I. Geomet rically. 


1. Make B C equal to 50, and make the angle C BA 


equal to 13 1 deg. 30 min. as given, and draw B A infinitely. 
2. Make the angle B CA equal to the complement of 


poſite angles gives the inferior angle ; ; but added to 


As the 5 ſum of the * given, ſides is to ROK 5 diffe- 


Fig, XI. 


the two given angles, to 180 deg and draw A C, which 5 


Will interlect B A in A. 
3. The line AC is the baſe required, ele if meaſured 


as BC contains 50. 
2. By Trigonometrical calculation. 


Analogy. By axiom II. 


"As the ſine of the angle CAB 27 deg. 1s to the Sg BC 


49 des to 30 min. the baſe 100. 


Caſe IV. 
The ſides BC bo, and C A 100, with the angle C 22 deg. 
30 min. Comprebendea by them given, to find the ſide AB. 
Solution. 1. Geometrically. 


1. Make AC, B C, and the angle C, equal to the mea- 


8 given, and from their extreams draw A B, and it 
thall be the fide required. 


. By 


Fo, ſo is the ſine complement of the angle ABC, viz. 


on your plain ſcale, will be equal to Too of thoſe parts, 


Fig. XII. 


nn of Plats Trignametry,” Y 


14, ** Trigonometrical calelation, b 4 p23 gas 

(EB: Find the angle at . by axiom I. or U tben the 3 
analogy is thus, as the fine of the angle C A B is to BC; 

ſo is the ſine of the angle ACB to the tide AB, required. | 


ca V. 
= : Ie 1 AC 100, AB . BC 60, given, 0 find 
the angle BCA, or the angle CA B. 


Solution. I. Gromerrically. 


CCC problem XIV. feet. II. part 1. delineate £97 tri - 
Hig, XIII angle A BC equal to the 3 given ſides. 
ee deg. of chords on A and C, deſcribe the ar- 
ches n and rr, which being meaſured on the line of 
chords, will ſhew the quantity of each angle as N 


* 


Yr By Trigonometrical calculation. 


For the ſulutüm of this caſe, two operations are requi- 
red, vis. the firſt; to find the ſegment of the baſe AD) 
and DC, and the ſecond to find the angles ene 


Analogy, F irſt by axiom IV. 


As the ſum of the baſe A C 100, is to the ſides A B and 

BC 110, ſo is the difference of AB and BC, (viz. 10 

to the difference of the ſegments of the baſe (vzz. 
14.) This ſegment added to the baſe, vig. 1o0, the 
ſum is 114, whoſe =, vig. 57, is the ſuperiour leg- 
ment D C, which being ſubſtracted from A C 100, leaves 
AD 43 the lefler ſegment. And now there are conſti- 
tuted two right angled plain triangles, by which the an- 
gles may thus be found, by this analogy of caſe 79 7 It 
right angled plain triangles, 


Analogy. | 


As the 8 BC 60, is to the radius, or fine of 90 
deg. ſo is the greater ſegment D C 57, to the angle D BG, 
whole . to go deg. is the angie BCA, required. 


A. 
5 


= Again, 3 | 
As the hypotenuſe BC 60, 1s to the radius. ſo is the 
leſſer ſegment AD 43, to the angle DBA, whoſe comple- 
ment to 2 deg. is the angle BAC, 1 1 


XY 
ED 1 0 e 7 e 
: 5 ; : . 1 ; a 4 ; | * | PP, ; | 8 0 
in: Tibbi e , 


2326611 33/311 1955 


K. 9 e Ng Alc be, perfect ge 1% 


_ " cal 8, before he proceed any further. For, 1 0 n depend 
not only the principles of framing all kinds of roofs of 
diuildings, meaſuring all kinds of heights and diſtances, - 
95 acceſſible, or. inaccefſible, ſurveying of; land, meaſuring, 
Kc. but alſo of nayigation, fortification, and. ee, 
which ſome youths may delight in the ſtudy. of, beſides 
nn W e b e N Tele We Mae E 
py | hl, 01 \omnasbriigl 
+ Wy ur 25 > pen 0 HJ 20 3 19 91.913 01.10 5 (tf 0 
PUR bee erer 
Wen 5113 it 0 tb 8 * 0 CY YE VE; pol 
of; t e mr Miah Conftriftion of date Plane, 4 
and, 1 85 17 ee, eee, . Build 4. 
FT 70 enumerate. the many eee inflowininde 
| invented for this purpoſe, and to deſcribe their uſe 
3 would be but a needleſs amufing work, ſeeing that herein 
= the only inſtruments that I make uſe of are the common 
= Guzer's chain, and a common five and ten foot rod, divi- 
= ded into feet and inches, &c. with which I ſhall ſhew how 
to deſeribe any plan, with much leſs trouble and in much 
leſs time than by the help of any theodilite, plain table, 
1 circumferentor, &c. and, if I miſtake not, far more exact. 
= When the meaſure of any length is taken by a chain, 
and contains 10 chains 73 links, tis thus written 10: 73, 
= #fo alſo is 73 chains 4 links, thus 73: O4; and when any 
= length is meaſured that is leſs than a chain's length, as TH 
5 links, tis either written thus oo : 73, or thus: . 73, with 
= a period or full ſtop before i it, an the ſame manner, as a 
= decimal fraction. 1 
The reaſon Why the links are often times CNS d 
I according to the laſt way, is, becauſe in taking the mea- 
= ſures of offsets, (which are very often under the length 
of a chain) there is no room to expreſs. them according 
to the former way, between the offsets taken. See the 
meaſures of the offsets taken from the line LK, fig. 
+ XXE plate Ih. where wan be Ae, at one Ne a de- 
wonſtration thereof. WV 


. 
4 U 
. 


inflruftiva If Dranghte, &. 


94485 a e belonging to the chain are. ten | ſing 4] 


Fe or to — 


about”! two focht in lengeh, 13 
po Fes With iron, to tick in "hs ground at the 
=P 25 chains length, Wien 2 length is meaſurmg. 
1 © FP The! mar mer cf meaſuring'a length! 18 48 follows, //11/d | 

(BY; One man takes an end of the chain in his Hand, #r 
Walks 00 ards the place lie 3 to meaſure to, taking Wit 
him, under his arti , the aforeſaid ten ſtick Bm Wee 

. When he has wald the length of tlie Rain,, the 


hindermoſt man cauſes him to move either to- 


d and 


hand or to the left, &c. till he has placed him in a right 
line poſition from him, to the place to which they _mea- 


ſure. Which being done, and the chain laid very ſtreight 


and tight, the foremoſt man ſticks down one of his ſticks 


and leaves it, and then walksivn forward towards the mark 


= meaſures to, till the hindermoſt man comes up to 


the ſtick, the firſt ſtick'd 6 us And then (as aforeſaid) 
hindernioft ma "Tiretts t the 'forenioſt In a right Jine with 
the mark. Whete after lying the*thain Rreight; he ſtic ks 


down a ſecond ſtick, and then walks forward. zowardgi the | 


mark, and the perſon behind, alſo, bringing thoſe ſticks 
with him, as he takes them up at the end of every chain; 
till he comes to the next, and there repeats the ſame a- 
gain, &c. and thereby he knows what number of chains 
har a ang in a that e preg es (no 


1 EN 5 7 {is e 115 eilt "$6, en ve 1) 
+. J. 4 * 1 # F x ##- * 43 be” Y * A : 4 * * 4 11 A 12 -+. 7} 6 4 5 0 k * £ he 
4 . 2 * 3 by % | ; : 
ern 11 our EN 125 har ic ater op 
; EI Tt : | | 8 
7 2 "$84 \ 2 2 * 4 . 1 5 £ 6 7 WF > * 1 . 4 0 * 
. 1 7 5 5 1 * 8 PH 13; f. k 7 7 * g 1 3 * bY * 5 1 | 4 ; we? 9 4 , . k 3 > 
'T * AI. ; B 
6 . 7 4 4 A 7 N 
us 10 F 


2 , PI ; be 33 In 0. make a 0 lan 7 1. Js 46:4 5 UH. 
FGHIKL, fig. XXI. plate N. EN ade ee 


Wat 4. &3 


I. Walk round the bounds of the me) « jos at vary 


ſuddden turn erect a ſtick, or ſtaff, of about five foot high, 
with a piece of white paper on the top of each, as at the 


ſeyeral turns B, D, E, FE, G, H, I, K, L. 

2. Go into ſome convenient part of che field; ſrem 
which you may ſee all the ſtation ſtaffs before erected, as 
at A, and there drive down a ſmall ſtake. . 


2. Meaſure from A to any one of the ſtation ſtaffs, as 
to 1. and note down the chains and links contain d there- 


in, and alſo meaſure from L to K, and from K to A, and 

then you have the lengths of the three ſides of the trian- 
gle mea rr 

4. By problem XIV. ſect. I. part 1. make (or deſcribe) 


the triangle AL K, whoſe three fides ſhall be U 55 to the 


Ad three nes meaſured. - 
N . 25 . 


the end of e- 
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line E 


aud tneaſure the diſtance I H, and from H to A, 


119 Westie and geliteate elect] ofets m o, 1 &cc. 
e eck. I. part TE and deſcribe the cxooked 


of , o, o, 0; R 1930; SAN 


6, Meafire "From the Ration Itaff at K tw . Sd alſo, 


. from. I'ts'A, and then fuppofing A K to be à third — 
ä line, by 


mu XIV. ot. 'T: 25 1. deſertbe the 1 5 


eh 


pats en 8 2/906 h N 8 
J. Meaſure om che flation ſtaff 11 1 om b lle le ven at H. 


p. 

ing the line A I to be 4 third line, by problem XIV. 
ſect I part 1. delineate the lines 1 H and H A, and by 
problem VI. dect. I. part II. meaſure and ſet off the ſeveral 


offzets ms, n 8, n F, Kc. and trace the Crooked line” 


179 Wy" &c. . 
g. proceed in the Feiy nne wanhet OY H to G, and 
ht thence to F, E, D, Band L, and thereby you will, 


with great eaſe, exattly deſcribe the 2 2 or figure of the 
field, as required. We e ee 


8 — NG " 1 1 IF - ; ; K% **1 1 * : FP FO F 
442 + 143 * 113. 1 $795 At 2 2 1 2 ; Ho 


* W hen you! ire renal, fields 0 ſurvey,” chen you muſt 
"know how to place your ſtation in the Tecond field, af- 
ter you have comp leted the Wee Which 15 af be We 


4 med 2 follows. 5 ao w 3 it; 34 2 


4% 


= of 
* 
I 74 if 


4 06 _ this Gb: feld, fig XXII was Plats your 
Arien ſtaffs in convenient plices about the fame, as at 


W T and V. 80 215 | 
2. In a convenient place, a8 at M, fix your ſtation as' 
you did i in the former field at A. I 


. Meaſure from A to M and ſet Poe the Werſure : 


and alſo meaſure from L to M, and note that alſo. And 


then you have the length of two given lines. And if you 
ſuppoſe A L to be hs third, then by problem XIV. ſect. 
I. part, I. deſcribe the lines A M and LM, interſecting 


cach other in the point M, from which you may meaſure 


to every ſtation ſtaff, &c. and form that field, in the very 
ſame manner as the firſt, and the like rule from Tk | 


to X, ty. XXIII. and from that to others, dc. 


N. B. When any rc in fi ſituated, that you can- 
not go within fide to make a plan thereof, as in the 
preceding, then you muſt go round the ſame without- | 
Wer and deſcribe the . — 4s —_— 


I. Make | 


3 J an eg Ig wil e 10 A? n +. 
dr aught on paper) wherein deſexibe N Fe 
ole turning, &c. Ji 4 e 

EN Standing; a any part a as at mn, conceive tho 
line 1 AB, and from it meaſure the ſeveral, offsets 0 
&c. and at their extreams draw the fide of the field F EP, 
Kc. according to problem VI. ſect. I. part II. 

3. Standing at n, conceive the Tang mg H, and by. prob. * 
V. ſect. I. part II meaſure the angle an, and note it down, 
and ee take the ſeveral offsets o, o, o, &c. as be- 
for e, and then place yourſelf in another convenient place, 
as at g h, and there conceive the line Þ z, g , and then 
pr aceed as before, and ſo from thence to other ſtations, 
till you hare taken the whole circumference of the field; 
after which delineate the ſame from the eye- draught, by * 
the rules before laid down, and thereby you will have an 
exact plan, as required, notwithſtanding you were not 
admitted within the ſame; which oftentimes. happens by 
wood, water, &c. or when the land i is a N s Who will | 
not allow a ſurveyor t to go thereon. ; 

If you conceive the aforeſaid figure (or at leaſt the > ba 
cumference thereof) to be the fide of ſo many ſtreets as in- 
Cloſes. that quantity of ground, you may, by the very 
ſame rule, delineate any pariſh, town, city, &c. provided 

that as you go on, you meaſure the offsets to the right 
hand ſide of the ſtreet as well as to the left, as the offsets 
mr, mr, &c. in the figure, and by their extreams deſcribe 
that ſide of the ſtreet, &c. alſo. But when the ſides of 
ſtreets are ſtreight lines, then there need none of theſe 
offsets, and the work is performed with much leſs trouble, 
and therefore I made choice of this moſt Guhcult part for 
an mranmple.; | | 


| Pro BL EM II. 


Parr XII. 


28 andy a plan or draught of any W wilderne „ 5 
Sec. and beautify zhe ſame with proper colours. 


Let 1 K L M bela garden divided into walks, parterres, 
borders, & c. and tis required to draw a draught of the 
ſame, n to diſtinguiſh each cena with de co- 
: leurs. tow. 


. Draw the centeral line ON. 


* 


2. Meaſure the breadth of the middle 1 B, * at 


the parallel ace: of = BC, draw the lines BF and CG, 
| infinitely. 


1 
, a 3 5 
3 f. Se 0 . 2 ; 
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wy 5 On any pomt of the centeral line as at O, draw the 
line PQ, at right angles infinitely, and at the parallel 

diſtance of PV (che breadth of the FELLA). draw the line 

V K infinitely. 

. At the parallel diſtance of V 0, draw the line E, 
and divide that parallel diſtance with two other par allel 
lines in ſuch proportion as the ſlope and verges are divided. 
F. At the diſtance of O A draw AD infinitely, as alſo 
the line E H at the parallel diſtance of A E, and likewiſe 1 
the lines XX and VV, at ſuch diſtances as their breadths | 

contain. And thus have you, by thoſe parallel lines, di- 
vided the ſeveral croſs walks, &c. therein, in reſpect to 
their breadths. And to find their terminations, or inter- 
ſections, proceed as follows. 
I. On the lines A D and E H, from the points BC kad Fig. XXIV. 
F G, ſet off the meaſures B A, CD, EF, GH, and draw 
the lines A E and H D. | 
2. The two parterres being thus eicloſed, and their ſe- 
veral parts being all parallel to each other therefore mea- 
ſure the diſtances between the ſeveranes contained 
therein, and draw every particular line parallel to' the - 
- centeral me ey” 
Give to every right line its partiälr leach -and 
deſcribe every circular line by the rules laid down in 
_ Te. II. part I. and thereby you will complete the ſeveral 
parts therein contained. And as the other outer walks, 
Hopes, verges, &c. are all parallel to the aforeſaid, there- 
fore at thoſe parallel diſtances, deſcribe every line, and 
thereby you will complete the whole draught, as required. 
And what is ſaid of the delineation of this, the ſame is to 
be underſtood of all others of the like nature. And, indeed, 
he that is well acquainted with all the preceding pro- 
blems, is enabled to make a plan of this or any other gar- 
den without any more directions. And therefore it being 
needleſs to treat any further thereon, I ſhall leave the inge- 
nious ſtudent. to the practice thereof And for his exerciſe 
1 have ſubjoin'd the plan of a wilderneſs, fig. XXV plate 
XIII. wherein are contain'd ſome few artinatural lines, that 
may be worthy of his conſideration, and not a ſmall help 
to invention in deſigning gardens after that rural manner; 
which are not entirely new, but far preferable to the moſt 
regular {et forms hitherto practiſed (as I obſerv'd before) 
in moſt parts of England, to the great diſadvantage of the 
proprietors, and ſhame of the pretended performers. And 
to demonſtrate more plainly, that the laying out of gar- 
dens has no ſort of recourſe to the exterior figure, or 
8 a bounds 


C 
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of; tie Geometrical Cferation, of. ow his, . 
bounds thereof, being regular, I have ſubjoined the plan, 


fig. XXVI. plate XII. wherein is delineated an artinatural 
Walk, WHICH demonſtrates that the moſt beautiful gardens 


Fig XXVII. 


are to be made in the moſt irregular forms or boundaries. 
Altho the practice hitherto has been the reverſe. And 
thereby oftentimes to make a garden regular (or rather 
totally ruin it) the gentleman has been adviſed to pur- 
chaſe a part of his neighbours land at a very dear rate, 
purely for the ſake of "regularity, which in all gardens 
ſhould be avoided, as may be ſeen in plate XIV. which 
is an entire garden according to the truth of defigning, 
wherein you may behold art and nature in conjunction 


with each other, which in gardening 1 is a general axiom to 
be obſerved, &c. | 


N B. To repreſent graſs you muſt uſe ſap⸗ green, and L 
nde gc lightn'd for ſand or Sravel. oY 1 


| PROBLEM: III. 


PLATE XV. 


5 70 8 the map of any gate, farm, hra/bip, 
mannor, &c. Let it be required i Zo make a map of the 
lands, FI XXVII. Gs 


in problem . ſect. I. part U. make a plan of va 
dwelling houſe B, and ſtable A. 

* problem 5. ſect. 1. part II. take rhe quantity of d 
the angle F, and draw the line FG. 
3. Alſo take the quantity of the angle G, and draw the 
line G, e, equal to the meaſure taken, and by problem VII. 

ſect. I. part II. make the plan of the barn D and the ſtable E. 
. Take the angle H, and draw H I equal to its meaſure. 
5. Take the angle I, and draw IN equal to its meaſure. 

8. Meaſure the lines I, o, o, o, and 0, N, and complete 

the trapezium I, o, o, N. So will 0, 0, be one end © of the 


** 


barn D E. 


7. Meaſure eter or both of the angles, o, and o, and 


complete the oblong plan of the barn D E, and allo by 
the ſame rule complete the barn e e 


8. Meaſure the lines N R and L K, and gest them. 


So ſhall you have completed the houſe, barns, ſtables, | 
N 


. In the field Z, in any convenient part, as at Z, drive 
down a ſtake for a ation. 


10. Meaſure the lines V Z and T Z, and delineate 
them by. the latter part of problem I. hereof. 


T 4 Your 


SF 
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11. Your ſtation point being thus placed, meaſure from 
thence into every angle, or to ſuch ſudden turns in the 
hedges, as are remarkable, and then proceed in all reſpects 


as is laid down in problem I. hereof, and thereby you will 


exa aly delineate a true map of the farm, as required, 
| i a Advertiſement. 


1 a hereby adviſe! every gentleman, that whit thi 
imploy a land ſurveyor to meaſure and map an eſtate, 


they cauſe him to deſcribe every timber tree contain d 
therein, and that the timber of every tree be meaſured, 


and the quantity of that meaſure written underneath each 


particular tree, with the firſt letter of the tree's name, 


as an E for elm, an O for oak, an A for aſh, &c. and 
thereby the true value of an eſtate, both of land and 
timber, may be known at all times, without any ſort of 
trouble. Alſo. if a gentleman lets any land by leaſe, or 
otherwiſe, tis not in the power of his tenant to wrong 


him of any one tree of timber, contained in the lands bo 5 
him demiſed, and many other excellent advantages too 


_ room here to mention. 


Nute. That when Hmber-tivews ſtand ſo very thick (as 


in a wood) that the' repreſentation of every tree, with 


its meaſure, cannot be inſerted, then at all ſich times 


the ſurveyor muſt repreſent the baſis of every tree, 
buy a point or period, with numerical figures to each, 
AS T, 2, 3, 4, J, &c. Which numbers refer you to 
the very ſame numbers in a column placed on one 


ſide of the map, againſt which ſtands the true ſolid 


content of every tree, as each point, or figure repre- 
ſents. See LM of Nuns wood, with its tables gf quan- 
TART, &c. | 
| PROBLEM IV. 


FISH PLATE XVI. 5 [ 54, 
How to increaſe or decreaſe any draught; at plea Yr are, 


” th 


Let abcde fghiklmnop, &c. be a ſmall map 
of a farm, and 'tis required to increaſe. the ſame four 


times its magnitude, _ 

1. In any part of the ſame, as at A, make a point, — 
from that point, through all the ſeveral angles, draw richt 
lines, and continue them infinitely. 


2. Open your compaſſes from A, the given point, to 55 


and on the ſame line let. that diſtance from 2 to K 


5 Make 


103 


104 


the whole, and thereby you 11 enereaſe the 57957 a8 ke-· 
quired. 


Fig. XXX. 


of the.G ee Cinftrattin 'of 85 255 bn Se. . 


3. Make Cie equal to Ac, and draw the line B C. 
Make D d equal to A a, and draw the line CD, and 
in the ſame manner, proceed till you have paſs'd through 


Mete. That by doubling ih dittance from Fg given 
point A to the ſeveral angles, you thereby (as afore- 


ſaid) encreaſe the figure four times; therefore the 
double of that is eight times, and its half but two 


times, and. conſequently its quarter but once. So that 
from theſe proportions you may increaſe, or decreaſe, 
any map to any proportion, as may be required. 


PROBLEM V. 
PLATE XVI. 


How. 10 de ſcribe (and account for) the Ahiduutith E. 
the breadths of long walks, avenues, viſto s, &c. 


Tis obſervable, that the breadth of long walks, ave- 
nues, &c. appears to be much narrower at the further 
end, than at that end where the perſon ſtands, notwith- 
ſtanding the ſides of the walk are actually parallel to each 
other. But what is the. reaſon thereof, no gardener, or 


indeed any other, has yet accounted; for. it to the publick. 


It 1 18 occaſion'd as follows, 


I. All objects that appear PE in . or breadth, 
are RE under equal angles; but when objects appear un- 


equal, and are equal, ſuch objects are ſeen ungdov wahl 


ang gles. 


Demonſtration. 


＋ 
2 


15 It the lines CE G and ADF, repreſent the hedge 


lines of a walk, &c. 


2. Draw the centeral line BZ, and let the points Sig A 


G, F, D, A, be remarkable places in the hedge lines CE G 
and FDA, and let the line W.X V be drawn at right an- 


e to Z. B, as alſo the lines D E and AC. 


Make TB equal to TX, and draw the lines CB and 
. AB, as alſo WT and VT, as alſo EB and D B. and GB 


and F B. 
4. The objects CA and VW, being equal to each other, 


| aul they lying placed at equal diſtances therefrom, as at T 


and B, are ſeen under equal angles, and do appear to be 


equal to each other; but the objects D E and F G, ap- 


ow dt leſs than VW. or AC, by t the angle EBD 


and 


3 
1 
99 
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and GB D, are both leſſer than the angle C BA, and from 

hence it appears, that the longer a walk is in looking from 
one end to the other, the more the viſual rays are con- 
trated, and thereby conſtitute a leſſer angle, which is 
the real cauſe of the diminution of the walk, and 1 is what 
was to be demonſtrated; 


Note, That if in ſmall gardens where walks cannot be 


made of à great length, by contracting the further 


part to which a view is taking, twill make the walk 


appear to be of a greater length than it really is, 
and eſpecially when the contracted part aſcends the 
gentle aſcent of a hill, and the hedges planted with 

ſuch trees as produce leaves of a Ught Form as box, 


5 filver-holly, &c. 
| ProBLEN Vi. 


How to de ſcribe (and accotint for) the diminiition of ob 
jects in a Land. 4 


This problem is no other ways differing from the preced- 


ing, than that the objects therein (vig. the breadth of the 


walk in its ſeveral parts) were horizontal, and here 1858 
are perpendicular. 


Let it be required to draw the diminution of the trees 


RB, SC, TH, VI, WK and XL, as they appear at the 


point (or place) A. 
1. From the point A to the points B, C, H, I, K, L, draw 


right lines, as the lines AB, A C, HA, AI, AK and 


A L. 
2. From the vertical points of the trees, as the points 


B, C, H, I, K, L, let fall the perpendiculars B R, CS, 


H V. KW, LX. 
At D, where the line (or viſual ray) Werle ds BR, 


niſhing height of C S. 


At E, where the line AH irt lekts BR, draw EN 
parallel to A X, fo ſhall NT be the repreſenting, or dimi- 


niſhing height of H T, and the ſame of IV, KW and LX, 


and all others What | 
And what is here ſaid in relation to the diminution of 


2 the ſame is to be underſtood of buildings, animals, 
GC. I. ns 


. Ee 


PROBLEM 


263 


Fig. xxl. 
draw DM parallel to AX, 16 ſhall MS be the true dimi- 
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Phovie VII. 


Hin 70 give the 4s height 2 any e placed on a 
THuikeding, that the ſame, ſhall appear equal to the common 


height of a man ſtanding on the ground. 


Let DC be the common height of a man (as five foot 
nine, or ten inches) and tis required to place a ſtatue on 
the building at I, ſhall that Pear equal ; in height there- 
unto. 5. 

1. At any convenient place, as at A, upon the level of 


the building, place your ſtation, and draw the lines AC, 


A D and Al. 
2. On the point A, with; any diſtance, deſeribe the arch 
B E FG, and make FG equal to E B, and draw the line 
A G H. 
ö CI to H, fo thall 1 H be the heig oht of the 
obje, required: | 
Demonſt ration. 


The angle E A B is equal to G A E, therefore fince 
Hl is ſeen under the very ſame angle, as D C by problem 
V. hereof, H is in appearance equal to D©, and is the 
true height. of that object, which 1s what was to be de- 
monſtra ted. 5 
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| ArchiteAure, Gardening, Menſuration, and 
Land-Surveying, Geometrically demonſtrated. 


„ gr LO TOE 
Of Geometrical Axioms and Analogies, for the 
Menſuration of all Kind of Lines, ſuperici 
al Figures, and ſolid Bodies, Sc. 

Since the Menſuration of all Kind of Work is 
for the Generality perform d by Croſs Multiplication, 
therefore I will firft explain the ſame, and after- 

- Wards proceed to Menſuration in general. | 


. 
Of Onfs Multiplication. 


2 E T it be required to multiply ſeven feet, 1 
inches, fix parts, by fiye feet, four inches, ſix 

parts. 

VFL. Place 


108 | 02 Det 555 0 on. nbi. 


. ws feet. inch part. 
| Place the — thus 47 6/4 a 3 : 2 
1. ent 1 et by /, and the product! is. 35 60 1 
2. Multiply the feet into the inches, as 5 e 
10175 35 which is 15, 12 of which make one LACED» 
foot, which place under. the feet, and the 9 L . 
remaining 3 under the inches. * | 
. Multiply the 7 feet into 4. 7 8 and 
the product! is 28, wherein is twice 12, and , . 4 0 
4 remaining, which is 2 feet and 4 inches, . 
which place under feet and inches. 
Multiply the inches into themſelves F 
and their product is 12, which is 1 inch, vl {17-0 
which place under inches, 
5. Multiply the parts into the feet, as 6 
times 7 is 42, wherein 12 is contain 40 3 
thrice, and 6 remaining, which is 3 inches o: 3: 6 
and 6 parts, which write under inches Oh 
Parts.” --. 
6: Multiply the 6 parts into the 5 feet, S Exts 
and the product is 30, or 2 inches 2, whiche 2 2 8 
alſo write down. | 
7. Multiply the parts into the 8 . L 
6 into 3, and the ſum is 18 parts, or 1 part: os 14, 
and, which, write dolynj , under parts, o 


4 


thus. VE 
8. Multiply the 6 into I. and the pro-) - 
uct} is 245 or 2 e ne alſo PACE under 0 01 2 
. Multiply. whe parts into iT 50 K 
ſelves, and their product is 36, of whiche 0 0 0 2 
144 make 1 part; therelore 36 +. Wn 


And the fun? s "IS: 3-43 2 
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SEC T. Mr" 


of Geometrical Arioms for the M darin Fi Lines 


and Juperfecia Figures. 


ProBLEM L 


To mea fare the geometrical ſquare. A BC D, whe i des 


are each * to 1 16 . 6 mmches. 


| Rule. 


Multiply any one ade, as AB, 16 foot 6 OY 3 any 
other of the fides, as B D, and the product will be 272 Fig. l. 


5 900 36 inches, che ſuperficial content required. 


PROBLEM II. 


I's meaſure the parallelogram ABC D. * Jon eff 


P de is equal to 28 2 9 ne, and its ſhorteſt 70 6 foot 
6 inches. n 
Rule. 


Multiply 3 18 28 foot 9 inches, by the breadth n u. 


6 foot 6 inches, and the prodnk; i is 186 ½ the en 


content required. 
53 R oBLEM III. 


To mea ea ſ ure the triangle N MO, * longe/ ide N o 


is equal 70 4.2 foot, and the perpendicular M A to 16 foot. 
( That before any right lined triangle is meaſured, a 


perpendicular line is let fall upon the longeſt fide (or 
; from the oppoſite angle. 


| | Ruſte. 003 «©: 
| Multiply ! half the 5 (viz. 8. \ by 425 the 88 
length of the baſe NO, and the aner 395 18 the er . 
ficial content required. 
Þ ROBLEM IV. 


>. meaſure the trapezinm 0 M2 NV. 
5 By Male 


110 


Fig. IV. 
died into two triangles. 


Fig. V. 


5 Fig. VI. 


Of Geometrical Axiomt, &c. 
Rule. 


8 Ts the Vane MV, and then the crapezium | is s divi- 


2. Meaſure each triangle feveialty, and the ſums toge- 
ther, and the total will be the ee content e 5 


"PropLaN bt 


To meaſure any irregular fre, as the fagure L, O, V, 
R, 8, N, M, I, D, E hs 
Ru E. 


1. Divide the finite” into triangles, and meaſure each 
triangle ſeverally, and note its quantity. 


2. Add all the triangles together, and the total will be N 


the een content of the figure required. 


. VI. 


To mea 2 ure any regular polygon, as a pentagon, bexagen, 
heptagon, oftagon, NONAgon, or decagon. 


For the menſuration of all thoſe Tegmiar poly gons, there 
is one general rule, viz. 

Multiply half the circumference, as E, O, M, I, by 
the radius or ſemidiameter AN, and the product will be 
equal to the ſuperficial content required. Or otherwiſe, 
you may divide the figure into triangles, and then meaſure 
each triangle, and add up the ſum total of the N iy 


that ſhall be the ſuperficial content required. 


ProBLEM VII. 
The fide of a pentagon, &c. as BA given, to fond he 


ſemidiameter of a circle inſcribed therein. 


Rule. 


As 1 is to 125, ſo is the ſide of the polygon (be it 
any whatſoever) to the. radius of the circle inſcribed 


. therein. 


p. ROBLEM VII. 
To meaſure any circle, or efion of a circle. 


> The diameter of every circle hath ſuch proportion to 
its own circumference, | as 7. hath to 22, or rather as 


113 is to 3 55, therefore if any one be given, the other 
may thus befound. 27 Rule 


_ Of. Geometrical Axioms, &c. 
Rule I. 
The diameter being given, to fond the Cir cum e 
Practi ice. 


Multiply the diameter given by 22, and the product 
divide by 7, the quotient is the circumference required. 


Rule II. 
The circumference being given, zo find the diameter. 
} Practice. 

_ Multiply the circumference given by 7, and divide the 
product by 22, and the quotient 1s the diameter required. 
5 Rule 1 

The diameter f a circle being given, to find the area. 


Practice. 


; Multiply the diameter into itſelf, and that e product 
multiply by II. 

2. Divide the laſt product by 14, and the quotient 18 
the area required. 


Rule IV. 


Te circumference of a circle being given, to find the 
area. 35 


Practice. 


Fe Multiply the circumference gIVEn, by itſelf, and the 
product alſo multiply by 7. 


2. Divide the laſt product by 88, and the quotient will 
be the area OO.” 
My Rule 8 


The circum 8 and diameter of a circle being given, 
fo 8 80 the area. 


Practice. 


Multiply half 1 circumference by half the 15 

meter, and the product will be the area ane 

g Rule VI. 5 

The area of any circle being given, to fond the diameter. 
. . Practice. 


111 


Of Geometyical Axiom, &c. 
Practice. 


Divide the area given by 11, and the quotient is the 
diameter required. 


Or thus. . 
As 22, is to 28, Þ1 18 the area to the diameter required. 
| Rule. VII. : 
The area of an cirele being given, to find its Circum- 
_ Fo. 
Practice. x 


As 7 is to 88,, ſo is the area to the © quare of the 
circumference, whoſe root is the eee required. 


Rule VIII. 


The area of. any circle being given, 70 find the fide of 
a Square equal thereunto. 


Prakice 


Extract the ſquare root of the area given, and hos root 
ſhall be the fide of the ae required. 0 


Rule IX. 


The diameter of any circle Teing given, to find the 
fide of a ſquare, the content of which ſquare ſhall be e- 
qual to the ſuperficial content of the circle, whoſe dia- 


meter Was given. 
| Practice. 


As 7 is to 12 fo is the ſquare of the radius: to the a area 


required. een 

Or thus een $978 ON e 
As 113 is to 355, ſo i is the . of the radius to the 

area required. a PTE 

| = N Rule * at 


| The diameter and curve line of al lobes being given, 
to find the content. a | 50 
| 3 Practice. 


Multiply * the curye hy the radius, and the brodkr 1s 
the content required. 


| \ 1 
o » - P%. , 
: & 3 £ 7 * ; #\ . 
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3 by 
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| Rule XL 


The radius and curve line of 2 eber of 42 circle bring 
. 70 J7 1 the content, ie 207 29 Y 


5 Practice. | 


| Muleiply the radii by 2 the curve line? and the pro- 
duct is the content required. 


Rule X 5 


Any part, or yy; of 4 cirele being given, as B C : 
D L, . XVIII. zo find the area ee 


Practice. 


1. By problem XL. ſect. II. part 1. find the center E of 
the arch 5 C D, and draw the lines B E and DE, which | 
will complete. the quadrant E BCD: 
2. By the lift rule, meaſure the whole ſector E B D, 
and from it deduct the triangle EBD, and the remainder i 18 
the content of the ſegment required. 


Prob H. Ty 
A, ee any ellipfis i col Fr a0 
Rule. 1 


Multiply the longeſt diameter by the ſhorteſt, wy ex- 
tract the ſquare root of the product, which ſquire root 
ſhall be the diaineter of a circle equal to the ellipſis, which 
being given, you may by the preceding problem find the 
area a required: 
X P ROBLEM. X. 


I's mea 2 ure | the 7 uper ficies 7 4 haue, 6r PPE") 
blen 1 
ule. 


The luperficies of a bikers is equal to four great circles 
pl that Tphere, therefore find the area of a circle, whoſe 
H diameter is equal to the diameter of the ſphere given, and 

four times that area is the area of the ſphere required, 

and Oey the half 18 och area of the £476 5 99 
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Malti ply the > Hliameter by the cirouniference; and the 
product mal be the ſuperficial content of the lp here or; 
globe. And if the axis only is given, the e con- 
tent may thus be found, vi. a8 J is to * A is the ſquare 


of the diameter to the, content required.” „„ 
ProbLen” NY”! 71122 40 1 3 ei 39uh 
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"BP meaſure the abe 22 denten 1 any cone. 
yy JE 1 ens Gene \Y Practice ander 0 OOO 8 \ W. 


| SIRE WITH IK Sur W 1H 8 
1. Find the ſuperficial content of the baſe by Problem 
BE hereof. _ iT 
2. Multiply the length contained, between tha vertex 
1400 the circumference of the baſe, by. the circumferehce 
of the baſe, and to the product add the content. of the 
Wy and the RAM), 18 1 e Fontgpt e 5 


F 
355 
"0 = r. 2 5 7 
F 8 % « a 4 * "HA — f = is # Sh * 1 
7 Ci Mik 4 x .H C J 1 4 = + © 3 3 k $ ”Y 
: Ts ; T E 1 Lia" 4OCA EAAL45 


1 111 tolle 8 5 1 4 1 2 1154803 I 
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To mea af ure the ape _ of any Dyramis.. 


RY By the definition 33. "RA 1 part I. 2 pyramis is 
comprchended erg flat ſuperficies, whoſe areas 
being found by the preckdling problems an added to- 
. their total will be, che content required. 
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a ; Ines 3 fer; 110% q Practice. N 1 Nen 1105 18 ; 

I. Find the area of both ends by problem 3s 3 
as alſo its circumference, which multiplied into the length, 
and the product added to the areas of both ends, their\ito- 


tal is the content required. , n 
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8 the * diameter 0 the LEE wo to the ſu t 
dial content of the globe, .ſo-ys that part of the diameter 
belonging to the part, or- ff ragment of the globe, to the 
ſuperficial content required. SECT. 
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T4 Multiply the fideis by 3;:the,produg is 9. 3 abi 


„„ II 


2. Multiply the laſt product 9g h g. che depth, 2nd the 
product will be 27, the ſolidity . 


vn N 1403 


6. Tis to be obſerved that a N eden 18 but . 


4 long cube, and that the above rules, or N 12 8 


will meaſure the IO FROTOSEF, AN nN_EXamp mple is n 


u £ 5 2 1 Pa. 1 
lels. See fig. AE «#3 * Sabo! on! 51 7 


N II. 
FTE ICT If 30); 


** mea ſure 4 pyramis, 45 * 2 ramis M A0 N. 


whoſe zuſe is u geome#rieal- ſauare, having each of it it $ 
7 aes equal 40 6, and Hs altitude 70 12 P 1910 


ES Ae a e e e | 
1 YC  9bivil 3 th el yd * (ih) un. 119 ls! | fit © (142 ED 
- Find its: area, of the baſe. 1101383940 "P 4% Fig, XI. 
2. Multiply the area by = of the 1 and the 
product will be the ſolidity required. And as this is the 
rule by which a cone is alſo meaſured (as the cone, ig. 
XII) therefore tis | needleſs to add an N 


PROBLEM 


DES OTIS „„ 

Yes 1 | > | K e as LH" ö \ 

7⁰ meaſure the fruſtum of cone, of pjramis, as the 
FN” A and B, in mee XIII, "Fg x W. 


_—_ 


| 2 Find the Area of 5 end * the fruſtum. 
2. Multiply pne area 3 * the other, and reed the 

ſquarèd TOD of beit by Nl L. dN. INJ \ $14 ®, 
3. Add this ſquare band tlie ſum of both areas, Pn] 
their ſum multiply by + of the fruſtum's 3 and 
that F ſnall be the true ſolidity required. 


en If you find.. the areas in inches, you. muſt divide the 
dolldity ſo found, by 1728, the number of cubical 
inches in a cubical foot, and the * will be 
the content in feet. 10 . 5 
CF: Þ:do adviſe; the young ar 9 to os perfect in this 
problem, for hereon depends the whole truth of timber 
meaſuring, which hitherto has been kept in the dark, to 
the great injury of all gentlemen, who have diſpoſed of great 
quantities of timber actiidingt to roy 1 (cho falle 

and baſe) way of meaning.” JOU 31 
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"To : mea 5 ure 155 22 of a ſotere, 6 or „ hall.” 


Suppoſe the diameter of a ſphere, globe, &c. be 1 2 in- 
5 what is the 3 thereof? 


| = Proportion. : 

- I is to 1 I, EI is the cube of the. diameter to the | 

wing 8 
or thus. 


Cube the diameter, multiply by x 11, and divide by" *. 
1.88 the 0 Operation. 
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' ſolidity of a ſphere being given, to. find its dia. 
„%%% ᷑ꝶò UL 
1 A 22 1 is to 42, ſoi is the folidity to tl axis or diameter 
JVC 
4 ſegment or portion of a ſphere being given, 1 Fin | 
US axis. % % ͤᷣT ! ar AS ZE bork few 
14% Sis rd by Practice. dert Tun. 6:40 
1. Multiply the chord of the ſegment, and divide the 
product by the height of the ſegment. Pang e, e | 
''2 For the quotient add the height of the given por- | 
tion, and the ſum is the axis required. | 
SF amor nA Px0'3oaw VIE 5 Hoa 9 2! 
; 1. Find the ſuperficial content of one end. 
C 2. Multiply the area ſo found by the length, and the 
| product i is the content required. | 
1 £4 : H h | | PROBLEM 


1-45 "Tully > 


Prior VIII. 5 
To: mea af ure the adus 9 e m. 


I. Find the ſuperficial content of one end. 
2. Multiply the content fo 2 by the N and 
the pan is the ſolidity requ 


edu istein 9 


| problem 1 Ix. vd viguiubs 
To mea er the ſolidity of 4 1 55 terrace Wa th, ca- 


1 ix 5 ED E E kprklent the Lotte WY a ingidt“ ter- 


race walk, &c. and tis e * to meaſure the flidity 
thereof. 


Rule. x = 


1. The n A B EAHnd c D F, are priſms, there- 
fore meaſure thoſe parts, according, 80 the laſt problem. | 
Fig.XYE. 2. The body, or midſt BC EF, ts a long cube. There- 
| fore meaſure. that part according, ton Ron. I. hereof 
3. Add both their + together, and the total 
cal be the ſolidity required. 


e 


* This kind of ena, 18 urs meaſured by 3 „ 
'bical yard (which by gardeners 1s called a load) and 
contains 27 cubical feet. Theretpre if the dimenſions 
be taken in feet, the ſolidity muſt be divided by 27. 
and the quotient will be che falidity in yards. : 


1 he profile fig. XVII. is a repreſentation of the fide 
of a canal, fiſh-pond, &c. and is meaſured by the very 
ſame rule as the above. Therefore to repeat the ſame Ragan 
1 nee e 8. | 50100 

Theſe three laſt ſections * duly confider 4. CEE, well 
underſtood (which may ſoon be done) the young ſtudent 
will thereby be enabled to meaſure the ſuperficial or ſolid 
content of any figure or body whatſoever. And ſeeing 
that the moſt difficult part of the menſuration of building, 
land, &c. confiſts in the manner of taking the dimenſions, 
therefore that ſhall be the work of the next ſection, to 
Which I proceed. 
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1. N T 'HE principal work A carpenters is flooring, par- 


titioning, and robfing, all which are meaſured by 


ihe 1 or Io feet produced b 10 feet ſquared or 
multiplied into itſell. 


1 A 


2. When you are to take the. 8 of the Game | 


of any timber floor, you muſt allow for the length of the 
Joift laid in the walls, which 1s gener ally 9 Or-1Io. inches. 
3. When you meaſure flooring, without joiſt, the di- 
menhons. are to be taken to the extreams thereof, out of 
which.you muſt deduct the well. holes of the ak. caſe, and 
the chimney wass. 2011 In He 

4. When you meaſure N you out Sue 
doors and dopr-caſes, and windows, allo, Provided they are 
not to be included. '4 21 3rr9 
„. When you. Senne en og ne 7 length of thi 


rafters by the length of the roof, and afterwards the hypps 
fingly (inſtead of the common way, by allowing one 


and t the ſuperficial content of the ground plot) without 

making any Adu on; for the holes of the chimney ſhafts, 

or vacancies, for sky or lanthorn e except tis agreed 
on otherwiſe. 


6. Doors, ſhop-windows, &c. are meatliteg by the ſquare 


Kot, and alſo ſaſh frames, &c. ſtairs and. ſtair-caſes are 


accounted for by the ſtep, in pr aertten to the nature and 
goodneſs of the work. 


7. There be divers ſorts of work Dae by W 


meaſure, viz, in length only; ſuch as cornices in general, 
pent-houſes, timber fronts, rails and balaſters, guttering, 
Iintelling, $kirting boards, breſtſomers, benching, ſhel- 
ving, &c. 
II. Of Glaziers work. 


u Ha iert Work is meaſured by the Iquare foot, and the 
dimenſions are taken in feet, inches, and parts, and the 
5 ids $1 4 45 $4 | 4. 6 ; | | moſt 


+020 


* 
ages. 22 1 = a 
3 4 1 . 5 3 4 1 # 3-3-1 - , 4 * 


cumference of the 7 
which being miltiply'd as is taught in ſect. I. hereof, and 


doors, chimneys, and windows contained therein. 
| That you meaſure” the window boards, ſaphetas, 


' Of the ſoreral Alas Kc. 


moſt material things to be obſerved therein, are the fol- 
1 


1. That in mea uring öf glazing in one building, there 
are many times windows of one magnitude, and at ſuch 


times you need meaſurg but, one, and thereby account for 


the others. 


2. That ſemicircle, ovalar, &c. windows be "meaſured, 


as ſquare windows, whoſe'breadths,&c.. are equal to their 


diameters; and the, reaſon for ſo doing is, 9 — there is 
great waſte in cutting the glaſs, and much more time ex- 
pended therein, than, if the v whole was a quare window. 


I Of Joiners work. _ 6s — 
Joiners Work is» meaſured by the ſhare: ard of 9 


Dos but their dimenſions are taken in feet and hes | 
and the product being by \ (the ſquare feet in a 


yard) the quotient-is yards. 
2. In taking the  diinenſions you mult obſerye the ol 


(> ö 


lowing rules iel Mot 
0 129m taking the height of any corner wilnet, Se. 


that you meaſure with'a line into, and about, every moul- 


ding, as is contained between the cieling and the floor, 
which you muſt call the height, or breadth, and the cir- 
oom meaſured on the floor, the length, 


divided by 9, the quotient is the content thereof. 8 


2. When you meaſure window-ſhutters, doors, / daw- 
ers, ſeats, or pews in churches, &c. you muſt account the 
meaſure 7 as much more that it contains, in regard to its be- 


ing worked on both ſides, and i Is what workmen call work 


and : work. 


That in aeaſhidag wainſcot you always dedu& the 


c = 


4. 
checks, Skirt boards, &c. by themſelves. And, 


Laſih, When joiners make cornice and baſe, and ſub⸗ | 


bale, &c. ſingly, they are meaſured "BY running * 
as alſo architrave and freize. 


V. B. That chimney- pieces, frontiſpieces of doors, or- 


naments of windows, pediments, e. are valued ac- 


cording t to their goodneſs, at- Per — 
IV. Of Painters work. 


1. Painters work is meaſured and taken as joiners, both 


in = TONE to girting about the moulding, as well as in 


meaſuring 


r 
"Rn 


AY aue Meaſures, Ke. 


meaſuri ing the lengin on the circumference of the floor, 


Kc. and the deductions to be made are the ſame, but in- 


ſtead of accounting doors, window-ſhutters, &c. work and 
half work, they account it all whole work. hs N 


2. Window, lights, bars, caſements, &c. are done ak 


per ens, and oftentimes cantalivers, modillions, &c. and 
or naments between them. 


V. Of Plaſterers work. 


'Plaſterers works are principally of two Lins; ig. Ciel 
work which is lathed and plaſtered, and rendering, wh 
is alſo of two kinds, v2z. rendering upon br ickwalls No 
from quarters, &c. and rendering in partitions between 
quarters, which are all meaſured by yard meaſure, taken 


by feet and inches, and reduced into yards, as before de- 


liver ed. 


The principal things to be obſerved in raking the di 
menſions are the following. 


I. To deduct chimneys, windows, ad Joots 


2. To make no deductions (in rendering upon Was for 


doors or windows, by reaſon the jaums and heads, general- 
ly exceed the dimentions of the vacancies. 


. That ſuch ſommers and girders as lie below a Geling 
be Jedudted, if the workman find materials, otherwiſe not. 


4. In rendering, when materials are found by the work- 


man, to deduct = "for the quarters, but when workmanſhip 


only is found, no deduction muſt be made, for the work- 


man could have rendered the whole as ſoon as if there had 
been no quarters there. 
F. When you meaſure whiting and colouring between 


quarters, you muſt add a fourth or fifth part, for the returns 
or fides of the quarters. 


Lafth, Ornaments in plaſter, as ornaments in cielings, 


capitals, architraves, frelzes, cornices, &c. are meaſured 
by foot meaſure, in length only at ---- i. foot according 
to the goodneſs and nature of the work. 


V4 Of Maſons work. 


Maſons work is meaſured three different ways, as firſt, 


running meaſure, as the coping of walls, &c. Secondly, 
ſuperficial, as payements, &c. And laſtly ſolid, as blocks 
of marble, &c. which ſeyeral meaſures being all perfor- 


med by the z firſt ſections hereof, I need ſay no more there- 


of, but that their dimenſions are taken in feet, inches and 
: parts. 
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VIL Of Bricklayers _ 


Of eker work there are divers kinds, but the prin- 


cigel are walling, tyling, and OY 
It Of walling, performed by t >the ol © 


1. Of walls there are divers kinds, in wy to their 
length, height and thickneſss, whoſe dimenſions are always 


taken in feet and inch meaſure in reſpect to length and 


height, and by the length of a brick, &c. in reſpect to 
their thickneſs. 


2. The meaſure. by which brickwalls are 5 18 
a ſquare rod or 16 feet 6 inches ſquared, whoſe product 


or quantity, is 272 feet ſquare and 36 inches, or d whole 
is 136 feet =, and quarter 68 feet &. 
I The manner of meaſuring brick walls is the very . 
as any other ſuperficial meaſure, provided their thickneſs 
be exactly the ſtandard thickneſs, vig. one brick and : and 


the product of the dimenſions divided by 272: 26, where- 


by the number of ſquare rods contained therein may be 
known. 


When the Hhickned of brickwalls . or is leſs 


1 
than the ſtandard thickneſs of one brick and half, they muſt 


be reduced thereunto by this general rule. 


Multiply the ſuperficial content of the wall by the num 


ber of half bricks contained in the thickneſs, and divide 


the product by three (the number of = bricks contained in 
the ſtandard thickneſs of one brick and ) and the quo- 
tient ſhall be the true content of the wall, reduced to the 


ſtandard thickneſs of one brick and half, as required. 


5. When brickwalls are of divers thickneſs they muſt 
be ſeveraly taken, and their ſeveral quantities being added 
together will be the content of the whole, as required. And 
here note, that whatſoever doors, windows, &c. are con- 


tained in the ſeveral thickneſſes of ſuch walls, that you 


deduct them out of the total product of the reſpective di- 
menſions or thickneſs, wherein they are ſituate, and the 


remainder will be the true content of the work. 


6. When you are to meaſure walls that meet, and confſti- 
_ tute an angle, you muſt take the length of one wall to 


the out- ſide of the angle, and the other to the inſide. 
_ 7. When you have any chimneys to meaſure, meaſure 
them as a ſolid, and deduct the vacancies, (as taught by 


Venterus Mandey in his appendix of chimneys reformed 
in his Aenne Menſionis) and thereby you will have 


the 


v2 He 


M 07 ſeveral Meaſures," Kc. 


| the true bez ; but if you practice the common way of 
girting chimneys, you never can have the true content, 

and will always remain in the dark, as many ſtubbor n 1g- 
norant conceited fools now are. 


*, Of walling, performed by foot meaſure. 


1 This part of walling i is that which is called ornament, 
ſach as arches over doors, windows, &c. Facio's, archi- 
traves of doors, windows, &c. freizes, cornices, ruſtick 
cones, rubbed returns, &c. and-in ſhort all kind of work 
performed in a rubbing houſe with ax and ſtone is orna- 
mental work, and is always performed at ---- per foot. 

2. When you have any of theſe ornaments to meaſure, 
that have unequal ſides, as the arch over a window, &c. you 
muſt take the dimenſion thereof in the middle and there- 
by 'twill be a mean. And beſides the aforeſaid ornaments 
which are performed by foot meaſure, there are divers o- 
ther ornaments that are performed -- per piece, and {uch are 
peers, columns, pillaſters, architraves, freizes, cornices, 
grottos, caſcades, pediments, &c. which are valued accor- 
ding to the nature and goodneſs of the materials and wor rk- 
manſhip. 

8 Of tyling. 


1. As carpenters meaſure their roofs by the RE of 10 
feet (viz. 100) ſo alſo do bricklayers their tyling, whoſe 
dimenſions are always taken in feet and inch meaſure, and 
their products being divided by 100 (the number of ſquare 
feet in a ſquare) the quotient is the content required. 

2. When you take the dimenſion of a roof, you muſt 
firſt meaſure the whole length, as far as the tiles are laid, 
for your length, and from the ridge to the eves for the 
depth, and thereby the quantity of tyling will exceed the 
quantity of roofing, by ſo much as the tyles 80 beyond 
the roof at each end, and oyer the eves board. 

2. It often happens, that in ſome roofs there are many 
_ hips and valleys, which muſt be n for, at per foot 
running meaſure. 


N. B. That what is Here ſaid f tyling, the ſame i is be 
underſtood . ſlating. 


4. Of paving. 


Since it often happens that cellars, kitchins, gi 'ottos, 
&c. are paved by bricklayers, therefore I thought it neceſ- 
ſary to mention it here, at the concluſion hereof, where- 

. 5 in 


Of the Meter of caſting * 


in you are to underſtand, that the dimenſions of ſuch 
work are taken in feet and inch meaſure, and the content 


is always given in ſquare yard meaſure, as plaſtering, ren- 


gering &c. 


EEE EEE IE EEE EEE 


S E C r. V. 
A 


of the Moor of caſting up the Dimenſia: if Land 
Meaſure taken with Gunter s Chain en = 
all others is the beſt. ) 


PROBLEM 1 6 


S ele an be piece of land contain 15 tins 27 


links in length, and 13 chains 75 EY in ety, That 


14S the content 2 


Rule. 


I. Multiply 15: 25, by 13:75. Acting to the com- 
mon way of vulgar multiplication, and the product will 


be 20, 96875, from which cut off the five laſt figures to- 


wards the right hand, viz. 96875, and the remainder to 
the left, vzz. 20, 1s the number of acres. 


Phe Multiply the five figures cut off by 4 (the number | 
of roods' in an acre) and the product will be 387 $00, 
from which cut off five figures, as 5 before, and the remain- 


ng is roods. 


. Multiply thoſe figures laſt cut off by 40 (the num 
ber of {quare poles in a rood) and the product is 3 0 ο 0, 
from which cut off five figures, as ee and the re- 

mainder is poles. 
Laſely, If any numbers remain in the laſt five figures 


cut off, multiply them by 272 f, and cut off five figures, 


as beſore, and the remainders to the left, ſhall be 35 odd 


feet, which; in land meaſure 1s exact enough. See the 


operation. 


Length 


\ 15 


\ 4%, 


the aaf, 1 Lat uſe, ae _ 


joot I e183) 
7 Feth a 3 7 5, e e ain) ata 
8 41181 
Vibe 
11 y 25505 875 5 Theſe five figures 
Multiply by 4 The roods in an acre. 
Rods 3)87500 Theſe five figures | 
Multiply by 40 The Pons 1 in a rod. 
Poles 2 $Jo0000 


ProbLEN 1 
| PLATE XVIL 


The Ou of a piece of land with 7be area given, to 


Find the ſcale by which it Was 12 erbe, ing Juch a 


Jas was left. 
Suppoſe AB, CD, to be a al ana] in area to 34. 


acres 31 centeſims, I demand by what ſcale the figure was 


plan d. 
1. If you meaſure the ſide A B with a ſcale of Io in 


an inch, the length A B will contain 38 chains and 12 


centeſims, and the breadth A C 6 chains and 25 cente- Pig. VII. 


fims. The content will be found to be 23 acres and 82 
parts. Wherefore if you divide the diſtance on the ſcale 


of logarithms between 23 : 82, and 34: 31 into two equal 
parts, and ſetting one foot of your compaſſes upon Io, the 


imagin d ſcale, the other will reach to 125 which is the 
ſcale required. 


ProbLEN jj 


Of the menſuration of tur F, with which graſs walks, 


plotts, &c. are made. The turf uſed in theſe works, is the 


Jine/t that can be had, from commons, heaths, &c. which 
are generally cut at one ſhilling per too, every turf be- 
ing one foot in breadth and three foot in length.” There 
fore to find what quantity of turf will cover any walk, 


&c. find how many ſquare feet are contain d therein, and. 


divide that number by 3, the number of feet in a turf. 


and the quotient will be the number of turf required. As 


7 or ee 


= | K K 8 There 


ROT; + 2 1A 


coi IIS , of tbe . ele . YA 


There is a walk to be 15 5 5 length is 100 foot, 
and breadth 16 feet, how many three foot turk will cover 
the ſame, ſuppoſing no wally” to 0 made? 


The length 10 
. The breadth - 16 
Product 1600 With d divide by 2, as follows. 


ann 10 


Wy” A _ (quired. 


O. $0644 
< 7 4 
4 Fl - *Y 
* 8 
'Y L 
f * 
* ; * 5 > 
: I O * - 
7 8 
*%. of . * . ; 


I 4 emains. 


Note, That this calculation ſuppoſes no waſte to be made, 


which in laying them is impoſſible. Therefore the uſual 
allowance for waſte is as follows, iz. a hundred of turf, 


nil one rod of * which contains 27%; feet. 


F 


8 * r. "Ye. 


5 divers Andlgies, or Proportions, in Land Megfre 


Mincirtiah L 


| Having the length and breadth of an oblong given in 
chains, to Jind the contents in acres. 


As Jo is to the breadth in chains, ſo is the length in 
chains da the content in acres. 1 
25 5 : | Proportion II. 


i the e and zaſe of a views giver 
” perches, to Jind the content in acres. 5 


As 320 is to r perpendicular, fo is the baſe to the 


content in acres. 


Proportion 


. 5335 * number of turf re- 


which contains 300 foot, is allowed to completely fi- 


XL 


WWW 
. r R 
2 N ner 2 THATS 25 n W : 48 25 
* e 8 


ſure, to Find the content of the [ame ſt perf en event 
ding io any kind of perch ee 


perches to the content in acres. 


| cula 0 baſs of 4. nacb. giver 
in chains, 70, 7 find the content. in acres. _ 


As 20 is to the perpendicular, is 18 the baſe to- the 
content i in acres. 85 1 22 


| Proportion Iv : EE ES #1 
Having the content of A aber fiele . one | kind fg mea , 


As the length of the ſecond perch - is to the length of 
the firſt ere ſo is the content in acres to a fourth num 


ber, and the fourth number to the content 1 in Acres re- 
e 


1 2 


Proportion Þ 1 


— — 


Having the wed and breadth my an oblong Japerficies 
given in perches, to find the Content in Acres. 


As 160 is to the breadth'in chains, 10 is the length in 


jo 0 = Ih \ 
* 
. N FX 4 
0 * 1 "3 EY 25 1 
* 


Proportion VI. 


. he k ng! h of a ſuper fices 3 in 2 to Fn - 
the breadth fo an acre. 


As the length in chains is to ten, ⁰ is one acre to the 
breadth in \ chain meaſure. 


24 N 


— k „ 9 82 1 g 
? 12 * , x $ 
8 * # 4 "or" . 4 A k ; . * 8 9 d : 
. * o 
. * x * = 
4 * 6 - 2 * ; ; ” ; A 5” 4 
© 7 1 7 - 0 * : : » * 
11 | i | | ; ak. 
* » 
3 | | | 
o 


} 


Wy 


So 


* * N 0 4% * 

o * > © . r * * 0 9 ** & 4 , 5 5 1 : 

TIFF * % 1 5 % A = 

5 1 * 2 %.% 5 
. 4 * 0 , 8 = 
" ? * 
* 0 . b : 
1 x - 
© : 4 . * 171 
. I x 7 . ©. 4 N 


Containing divers excellent les of Menſurati- 
on, which ſhew, by inſpection, the true ſu- 
perficial, or ſolid Content, of any Kind of 
Meaſure, according to any Dimenſions given. 


- 


1 t 
Of Engliſh Meaſures uſed in Lands and Buildings. 


EFORE I begin the tables, 'twill not be improper to 
inſert the following meaſures, dig. That 

A auare foot 7 

A cubical foot 

A * yard 


01 44 ſquare inches. 
1728 cubical inches. 
9 ſquare feet. 

27 cubical feet. 


5 


Contains 


07 Engliſh Meafares, Ger. 


A . A e | | 100 ſquare feet, or 10 foot 
r 
7 1 345 ink 300 ſquare E 
ü | 200 ſquare feet. 

A pat 4 fi 150 ſquare feet. 
Fefe 15 400 tquare feet. 
e "Rant |.” | 609 ſquare feet. 0 > 

A geometrical pace OP SIP Ree © . 

A geometrical perch E Io feet Fin length. 

A ſtatute pole orperch - 785 16 feet? 

 Afquare ſtatute perch | 8 | 2725 ſquare feet. 
A woodland pole or perch is foot in length. ; 
A ſquare woodland pole = 324 ſquare feet. 1 f 

A forreſt pole or perch | 21 foot in length. 

A ſquare forreſt pole 441 ſquare feet. 

4. ſtatute perches ] One chain length. 

10 chains length gn A furlong or acre's length. 

4 chains length e FAN Acres breadth. 

40 ſquare perches jA rood or f acre. 

4 rood, or 160 Ferch An acre. 

A hide of land 3 Lroo acres 


Bricks accordin to the ſtatute, ſhould be 9 inches in 


length, 4 inches 2 in breadth, and 2 inches = in thickneſs; 


500 is a load. Plain tile, in length | 10 inches <, breadth 


6 inches „ and thickneſs Z inch; 1000 is a load. Gutter 


tile in length Io inches =, the breadth and thickneſs in 


proportion. Roof tile in length 13 inches, thickneſs £ 


inch and ? quarter, the depth proportional. Lath y ce 
to the bundle, when 5 foot long; but when 4 foot in 


length, then 6 ſcore to the bundle. Deals and nails 120 
to the hundred.. Lime is fold by the bag, which ſhould 


be a buſhel, 25 bags is called a hundred; tis in ſome 


places ſold by the load, which is about 40 buſhels. A 


tun of iron is 2240 pound weight; * a fodder of 


lead 19 hundred 2, or 2184 pound. 


Ky 
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* the En; of the ane 7 Tables s 
hr: NI PRE 


Table J. 


Tu 1 is, ; defig n' nd for ſmall en 80 as paint: 


ing laid with leaf gold, which is generally done for 55. 
per 8555, if plain without carving; and if caryed, double 
the price, by reaſon a great quantity of gold 1 is waſted in 
gilding the broken parts of the ſame and glazing, &c. 


which is coſtly work, and ſeldom i is in great e to- 


gether.. beg! 
The uſe of this table is as follows. 


Suppoſe a piece of cilding, elazing OA TY Kc. "Be IT 
znches = breadth, what length muſt be Zaken for a 7 ſquare 


Teese, F 


Practice. | 


1. In the rſt column (entitled the dimnenfions Keesath 
in inches) find 11 (the breadth of the work) and againſt 
it ſtands 1, 1, 1, which ſignifies one foot, one inch, and 


one tenth part of an inch, and ; is the length required to 


make one ſquare foot. 
2. To find the content of the 997 open a pair of com- 


paſſes to the extent of 1 foot, 1 inch, and 2, and run that 


extent through the whole length of the dimenſions, and the 


number of thoſe, extents. ſhall be the number of feet 1 requi- 


red. 
Example. FW 


Suppo ſe a /labe marble is 13 Foot 4 inches he's 107 


an inch in length, and 23 inches wide at one end, and 1 7 
at the other, what length muſt} be taken for a ſquare 
Foot, and how many Toth i contain? 


Practice. 


1. Add the ends together 23 and 17, and take a mean, 
2. A. 


VIZ. 20. 


of the FIR &c. 


2. Againſt 20 in the firſt column ſtands o, 7, 2, r. 


/ ſeven inches and 5 1 Of an inch, which is the length of a 
foot required. 


And if the compaſſes be opened to that extent, twill paſs 


through the ſame exactly 22 times, which 1 is the number 
of feet contain d therein. 


Note, That what is ſaid here 1 in relation to the ment. 


ration of marble, the ſame is to be underſtood in any 


other kind of meaſure. 


| Table II. 
This table 18 pl for any lune menſurations of 
flip erficial feet meaſure, and is divided into 21 columns. 


the firſt contains the dimenſions breadth in inches from 


I to 36. The other 20 columns, contains the dimenſions 
length m feet. Every of theſe columns is number d at their 
heads from 1 to 20 feet, as 1 foot, 2 feet, &c. and un- 
der every of theſe numbers in each column, is placed the 
letters FP, which denote feet and part of feet. And 
here you are to obſerve, that every ſquare foot is divided 


into roo equal parts, and thoſe parts, or numbers written 


under the letter P in every column, are ſo many parts of 
a hundred or foot. Therefore 25 of thoſe parts is a quar- 
ter, 5o a half, and 75 three quarters of a foot, and the Uke 
of any other centeſimal j part. 


Uſe. 


Supps ſe a flabe of marble be 22 inches in in a and 


II foot in length, what's the content? 


In the angle of meeting of 22 (accounted from the fide 
or firſt column, ) and 11 (accounted from the head) is 


20: I6, Whichis 20 ſquare foot and is r the content required. 


Example 2. 


There is a marble pavement 12 foot © am breadth and. 


17 foot in length. 


When the breadth happens to be greater than FO in- 

ches, as herein, you muſt firſt work, ſuppoſing the 
| breadth was 36 inches only, and note that content. 
2. As often as you can find 36 in the breadth, fo many 


tumes add the firſt content (as in this example is 4 times) 


and if any part of the breadth remain, proceed as at firſt, 
and add that to the ſum of the ſeyeral additions and the 
ſum ſhall be the content required. I need not add the 
operation, by reaſon 'tis ſo very eaſy and Plain. 

4 5 When 


1 31 


Wien welches happen unequal at each end, add 8 
together and take a mean, as in table I. ee e 


Tables III, and IV. 0} % bn 1 
a 1 (3520 40111 
Thete t two . are both calculated * the menſura- 


tion of ſolids, as het ſtone, &C. as are r t at 
their ends. 
obe of table 3 


T here is 4 2 piece 0 of ſquare timber, who 0 5 F des are each 
equal to 1 3 eee We n mit it be raten for: one 


N olid foot? 
7 * Practice. 


| "ads 1 13 in the firſt column, ſtands o, 10, 2, ig. 
10 inches and 2 tenths of an inch, which 18 the: length | 
en. - N 

Table Il A 
" Suppoſe a piece of timber be 1 6 inches. AY at each 
end, and 37 Foot in length, what is the content? 


Note, That as this table is calculated but to ten foot in 
length, therefore find the quantity of 10 foot in length 
- firſt, and then treble it, and afterwards find the quan- 
_ tity of 7 foot in length, and add that to the Re 
a the 1 ſum : ſhall be the ſolid content required, 


| Practice. 2 
1. aſt I6 1n the firſt Hr rh Tbs 10 Net at the 
head, ſtands 17: 78, which is 175 fold foot, and 78 parts 
of a hundred. 
2. Ten being contain d 3 times in 37, therefore treble 
17 : 78, and the ſum will be 53 
. For the quantity. of - the od foot, look under v 
foot at the head, againſt 16 of the le, and! in that angle 
of meeting ſtands 14 44, which added to the former 
53: 34, 18 equal to 65 : 78, viz. 65 foot and 78 parts, 
which is ,; more than 3 quarters of a foot, and is the 
ſolid content required. ä 


Note, That what is ſaid in this erkfnpte, the ſame i is to 
be underſtood in all others of this nature. And be- 
_ cauſe tis ſeldom that timber, or ſtone, happens ex- 
actly ſquare at their ends; therefore I have here ſub- 
joind a table of mean proportionals, by the help of 
which any unequal fided timber may be meaſured by 
this table, as in the aboye example. 


Table 


the J 2 Tuller 'of Meiſration. 


4 


Table 5 


This table of inean proportionals, is calculated on pur- 
poſe to reduce unequal fided timber, &c. to exact ſquare: 
meaſure, and thereby the laſt table is made capable to 


N ood Kind of OUT ſided timber whatſoever: 
5 " Uſe. 


's . 


"Suppoſe i one "y ide i, a piece 75 timber 3p 19 e Jy? 


the other 7 mches, what is the mean. proportional, or 


what is the me of the 1 ae 255 Ae wad there- 


unto: 9 
Practice. 


8 Againſt 7 in the firſt column ſtands 08 { 509, and 


againſt 19 ſtands 127875. 


2. Add thoſe 2 numbers of the ſecond column into one e 


| ſum, and 'twill be equal to 212384. 


. Divide this laſt number 1 into 2 equal parts, then will 


the half be 106192. 


4. Look for this number wy the neareſt to it): in the | 
able which is 107918, againft which ſtands 12, which is 
the length of the hide of a fquare equal thereunto, as re- 


quired. 


The ſide of the ſquare being thus found, enter the laſt ta- 


th aſſign d, and proceed as 
therein directed (which 1s very plain and familiar, and the. 
ſolid content will be found, as 9 But to make it 


ble therewith, with any len 


ah plain, take this example. 5 
: Let the length be be. 9 bot. 


Firſt, Look for 12 inches in the firſt- le 4 and un 
der 9 foot (at the head of the table) ſtands 9: o, e. 9 


foot, 0 inches, Which! is the ſolid content required. 


'T able VI. 


| 


The abſolute reaſon of the conſtruction of this table, is. 
to ſhew the great error and deceit as is contain'd in the 
cuſtomary way of meaſuring timber, and to Prevent the 


practice thereof for the future. 


The manner of uſing this table is OD TN the ſame as 
the firſt and third. The column, wherein the words, the 


girt, &c. are inſerted, is numbered from 10 to r00.. The 


other column contains the feet, inches, and tenth parts of 


an inch, as will make a ſolid foot | in length at cyery Cir- 
cumference of the firſt column.” 


M m 1 


2 ; f > . 
l 2 
_— 


1.33 


e übe Eau „„ 
Example: 


There ir a piece of round' timber; that: in the Wichtig 
„ inches gart (or circum tech an 4⁰¹ _ in 15 Jongg, 
What's the Bn RAE 2. 


e  PraRtice:../ 40 bod ot otro 
In the firſt column find 52 the girt given, 6 a- 


wind it ſtands O, 8, o, which is o. feet, 8 inches, and 
0 parts, and is tlie leng th of a ſolid foot, at that girt. 


2. Take the . of 8. inches in your Ceed and 


run them along the piece of timber in # right line, and 
as often as that diſtance is found therein, ſo many ſolid 
feet is contain d in that piece of timber, which in this ex- 


ample is 60 times, and therefore the folidity 3 is 60 foot, or 


one load and ten foot. 


Now for a de W of the e error and * 
ceit in the cuſtomary way of meaſuring, III meaſure the 
aforeſaid piece of timber, according to the common way, 


which is to double the ſtring by which the girt is taken 


4 or to take 5 of the girt for the ſide of a ſquare, 
an 


then meaſure the fame as ſquare timber, as follows. 
I. The aforeſaid girt is 52, one fourth thereof is 13. The 
_ tide of a ſquare, (which they ſuppoſe to be, or at leaſt ſay 
18 true, tho infinitely from it.) 


2. The piece of timber being 40 Tong (and the fourth. 


cable hereof being calculated but to xo foot length) there- 
fore meaſure one fourth only, and quadruple it, ſo ſhall 
the mult be the content required. As for example. | 

Againſt 13, the ſide of the ſquare, and under Io foot 
at the head of the table; ſtands 11 74, the ſolid content 
of 10 feet in length, which quadrupled is equal to 46 feet 
and 96 hundred parts, which is almoſt 4.7 feet. 


From hence it appears, that the true content by the firſt 


(and true) way, 1s 60 feet complete, and by this way not 


quite 47 feet. Therefore tis 13 feet too little, or leſs than 
the true quantity. 8 


Now  ſuppo ſe the eren piece 250 timber Was oak, 


which is never ſold for leſs than one billing per Foot, 


then will the aforeſaid 150 * rg ye 6 be 13 e at 


lech. Ther efor E, 


If in 60 foot 1 there is but Fo 3 accounted for, in 0 


foot there is but 39+ foot accounted for, and in every 50 


foot, or load of timber, there is almoft 11 foot of timber 
loſt, which, as before, 1s worth at leaſt eleven ſhillings. 
| 1 1 NOW 


A 

> 
Vai 
4 


15 ie Tyſhedtina, 7 ables. 


f:  Meyfuration: 


Naw: if im one load of timber eleven. ſhillings. is ;loſh,. what 
in a hundred ? Anſwer, $5 pound. 


VVT eyident, 


hab all ſuch gentlemen. as have ſold large quantities of. 


timber, by the common way of meaſuring, have been ac- 
tually cheated of = of the fame. But as I have taken the 
pains here, not only to demonſtrate the ſame, but alſo to 


lay down eaſy plain rules and tables, 'tis hoped that the 


fame will put a Na end to all ſuch e dealings. 
| Table VII. 
This table is calculated as well bor TY BY of the 4 


mer, &c. to divide and lay out his corn- lands, mda 7 


&c. as for a gentleman, to meaſure and let, diſpoſe, pur 
chaſe, &c. when a ſryeyor is not to be had eafily, I 


This table is of 4 parts, each part being divided TH | 
5 columns, and every column into two others, That of 
the firſt, entituled, the breadth. of the land, hath two. 


rows of figures, thoſe to the left are poles or perches, and 


thoſe to the richt hand are quarters or fourth parts of a 


pole or perch, and are Sitinguiſhed at the head, hy the 
words perch and 5 parts. 


The other columns have at their heads the, words 
1 rood, 2 rod, 3 rod and one acre, and ypderneath thaſe, 


words the letters P. pts. &c. the letter P in every. column 


ſignifies pereh, and ths. letter 5855 hundred Ba of 3 : 


pole or perch. 


"Tri 


DI do adyiſe 1 baer to Kare: a 2 ole gr pennen, | 
divided into x equal parts, and one of t] ofe pa patts {ub | 


divided into ten equal parts, fo will the whole be in 


effect divided into yo parts, and will be anſwerable to 


the hundred parts of a perch, as is expreſs d in the ta- 
ble. Theſe diviſions axe beſt repreſented by broad-headed 


nails, with the number of the diviſion engraved 


on the head of each nail. 


The uſe of this table is as follows. 


Suppoſe a piece of. 
in length will make one rood, two — gr an acre? 


Pr AC T ME . 


Againſt 7 poles in the firſt column, nds in the ſecond 


5 perch 76 parts, the length of one rood, and in the ſe- 


cond 11 perch 42 parts the length of two roods, and 1 in 


the 


land be 7 poles in breadth, how much | 


7 
ee 3 


he 7 nba N c 

the third 17 perches, 28 parts, and in the Wurth 21 per- 
8 5 ches 85 parts, the length of an acre required. So alſo had 

| the breadth of the land been 7 poles and 1 . then 

would che ſeveral lengths 8 as Ir e 012, "vu 
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By the crate laſt mention d it appears, that as oſten 
as 22 perches and 8 hundred parts is contain'd in the length 
of any field, as is 7 poles and ? in breadth, fo many acres 

is contain d therein, and if at faſt any length i is remaining 

as is leſs than an acre, meaſure off fuch a length, as that 

N for 3 roods, 2 roods, or 1 rood, &c. as you find will be 
8 contain d therein, and thereby For may have the true quan- 
tity to leſs than r of an acre. And to find the true mea- 
ſüre of the remaining part as is leſs than one rood, divide 
the ſpace of perch 2 parts, into 40 equal parts, and as 
many of thoſe parts as are contain d in the remaining part, 
is the number of odd perches, and thereby you have the 
whole content, in acres, rood, and ee as land 1 18 Yet 
nerally meaſured. LOR. F 7 
A Very little practice will rinks: this very plain and ta i 
miliar, and therefore I recommend you to the ſame, during 
which I ſhall imploy my pen in. other important parts of 
architecture and gardening which 1 ſhall communicate in 

another treatiſe very ip cedil for 2, Publick benefit. 
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